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A compact unit, en- 
closed and protected for 
unhampered service 
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Damper Motors are a new 


departure in units for moving dampers. This unique 


device, 


emphatically not just another valve oper- 


ator adapted to other service, is engineered espe- 
cially to perform the particular work of controlling 


dampers gradually. 
and tested in actual service, 
motors improve the whole automatic con- 
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Smooth gradual opeta-. ae _ device tor coniicl 
tion, independent 1S. -G-R-A-D-l. 
triction, air veloc! Similar to JOHNS 
and other variations, — pilot - operated 


These devices satisfy another of the definite requir 


ments of the air conditioning and process contr 


industries. They furnish one more evidence of the i 


genious development and unique design which chara 
terize modern Johnson temperature control syste: 

. Send for Bulletin D-251 which decribes Johns 
Piston Type Damper Motors or Bulletin D-261 whi 


includes the Johnson Pilot Mechanism, where exac! 


re-positioning is required. Johnson Service Compa! 
Milwaukee, Wis. Direct branches in all principal citi 
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Where heat must No fail... 
install this SAFE Heating Pump 


In Hospitals, Greenhouses, Schools, Public Build- 
ings, Theatres, wherever heating systems must not 
fail, install the Nash Vapor Turbine, for it is inde- 
pendent of electric current failure, and continues 
to operate as long as there is steam in the system. 


This is because the prime motive power of this 
economical pump is a special steam turbine, 
controlled by a unique “Vapor Turbine Valve”, 
which automatically by-passes from the heating 
main a small portion of steam, the exact amount 





necessary to develop the power needed to re- 
move the condensate and maintain the required 
vacuum on the system. Even this small amount is 
passed immediately back to the mains, and goes 
on to the system with little heat loss. This pump 
operates on any system, high or low pressure. 
The Vapor Turbine is a most economical pump, 
for the elimination of electric current does away 
with current cost, the largest single item in the 
operation of an ordinary return line heating pump. 


BULLETIN ON REQUEST 


THE NASH ENGINEERING COMPANY 


221-A WILSON ROAD, SOUTH NORWALK, CONNECTICUT 
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Heating, Piping and Air Conditioning 


Important Factors in National Defense 


HE national preparedness and de- 

fense program is industry’s most 
pressing problem, and efficient, up-to 
date plant heating, piping and air con 
ditioning services are important 
factors in its success. Therefore, we de- 
vote these columns this month to com- 
ments by recognized authorities and 
items on related questions 

E. P. Heckel, consulting engineer 
and member of HPAC’s board of con- 
sulting and contributing editors—The 
subject of air conditioning as relating 
to the program for national prepared 
ness and defense is not only timely 
but of greatest importance 

Industrially speaking, such a pro 
gram covers a tremendous range of 
necessary step-up in activities and in 
manufacturing processes. Many engi- 
neering problems are involved in the 
processing of various materials before 
they are brought to a finished state. 
Processes which deal with materials 
hygroscopic in nature require a prede 
termined and fixed condition of air 
relative humidity to which the ma 
terials are subjected during the process 
to avoid changes in their characteris 
tics which would be ruinous. 

As applying to this class, various 
woods, fibers, textiles, cotton and cer- 
tain explosives can be mentioned. 
There are others which are not sus 
ceptible to air relative humidity but 
are affected greatly by variations in air 
temperature during processing, which 
variations alter the precision of mi- 
crometer dimensions demanded for 
accuracy. In this class are the ma- 
chining and finishing of metals, en- 
gine cylinders and parts, chronome- 
ters, gun barrels and_ functioning 
mechanism, machine tools, and in fact 
all precision instrument manufactur- 
ing. 

There are a great many manufac- 
turing processes that require, either 
directly or indirectly, some fixed and 
controlled condition of both tempera- 
ture and relative humidity to assure 
ind achieve the maximum of produc- 
tion and at the same time the optimum 
f precision and uniformity of quality 
f finished product. In this class we 
an place practically every manufac- 
‘uring process for materials or chemi 


cals the nature of which demands an 
air moisture content that is lower than 
that which normally would exist and 
hence requires dehumidification of air 
to a fixed dew point temperature. In 
such cases it is, of course, necessary 
to control both the air temperature and 
relative humidity in order to assure 
that the correct equilibrium can be 
maintained at all times. Gun powder 
time fuse loading, star shells, gelatins, 
films, non-shatterable glass, optical 
glass, pharmaceuticals, printing, litho 
graphing and the many more manufac 
turing processes that come within this 
category are too numerous to mention 
here. 

Many of the existing manufacturers, 
having previously recognized the 
sound cconomical advantage and bene 
fits of air conditioning to their pro 
cessing, are already fully equipped 
They may be considered the pioneers 
who had the forethought, courage and 
skill to equip themselves to meet the 
ordinarily existing industrial competi 
tion. It is even more necessary now 
to attain speed and step-up production 
without sacrificing high quality and 
uniformity. 

It appears reasonable—judging — by 
the various reports read in the peri 
odicals and heard over the radio—that 
our security will be greatly enhanced 
once we are prepared to meet any pos 
sible aggressor. That means, obvi 
ously, that we must excel in our force 
of arms, aircraft, battleships and 
auxiliary vessels, munitions—all of 
which (now, more than ever before) 
require a vast amount of materials, in 
struments, chemicals, metals, rubber 
and fabrics, together with = skilled 
artisans and workmen to provide ths 
ever-increasing demand for the pro 
duction of raw as well as finished and 


fabricated materials, the necessary in 


struments for our country’s defense 
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We must carefully and rapidly build 
to insure the adequate supply of what 
we need, 

Included in this category of needs 
we must, of course, not overlook the 
building up of all our resources since 
practically every industry is in som« 
form or other interwoven with the 
preparedness defense program. Fa 
products, meats and foods are of th 
utmost importance, hence their preset 
vation by storage, under fixed temper 
ature and humidity conditions to pr 
vent spoilage, may require grea 
expanded facilities to meet increasing 
demands. 

Industry should and no doubt will 


“sear up to go” at a pace to fulfill 
every present as well as potential 
need 
> > 

Willis H. Carrier, chairman of th 
board, Carrier Corp Air conditioning 
will play an increasingly important 
part in the government's preparedness 


speed-up program, predicted Dr. Car 
rier at the first annual air conditioning 
institute held recently at the Massa 
chusetts Institute of Technology 
Citing the case of American 
tions plants during the last war, wher 
humidity control in fuse loading as 
sured perfect operation of time mec! 
anisms on shells and bombs, Dr. Car 
rier contended air conditioning wil 
prove a great help in controlling th 
accuracy and quality of other vital 
war devices and materials Further 
more, air conditioning will mak« 
possible and practical for 
trial plants to operate 24 hr a day 
every day of the vear. if necessary 
During the last war, Dr. Carrier said 


that his firm cooperated with the 


t 


government in finding the answer 
one of the vexing problems of shell 
manufacture It was found that un 
less humidity conditions were rigidly 
controlled during manufacture, devices 
for timing shell explosions could not 
be uniformly accurate 

Airplane factories also have found 
air conditioning a boon in their “dop 
ing’ rooms Technically known as 
acetone, this dope is a health hazard 
for workers, in addition to being very 


expensive. Recovery of much of thi 























dope from the air through a secret air 
conditioning process has resulted in a 
considerable saving in health and dol- 
lars. 

Among those applications where air 
conditioning is proving helpful are in 
gun turrets of naval vessels, ammuni- 
tion factories where volatile liquids are 
stored and in air raid shelters and gas 
mask manufacturing for the protection 
of the public. 

* * * 

W. A. Hanley, director of engi- 
neering, Eli Lilly and Co.; member of 
HPAC’s board of consulting and con- 
tributing editors; nominee for presi- 
dent of the American Society of Me- 
chanical Engineers — Events have 
shown that one nation in Europe was 
prepared for total war and five or six 
nations, although thoroughly warned, 
never came to a complete realization of 
what they must finally cope with. Old 
men with old ideas and old methods, 
resting on their laurels, let the real 
facts in the situation be dimmed and 
go without serious consideration. 

During the years ahead, American 
industry must be prepared for what- 
ever may come and at this time no 
one can make an intelligent forecast. 
The manufacturers in America will 
find difficulty in getting deliveries on 
important items six months from now 
and during the interim they should 
place their plants in the best state of 
repair so that maintenance will be at 
a minimum after 1940.. Piping, air 
conditioning, plumbing, heating, light- 
ing, elevators, conveyors and power 
house equipment should be modernized 
and made ready for the burdens which 
will be imposed in the vast defense 
program which has been launched and 
which will be carried out regardless 
of the European war and of the re- 
sults of the election in November. 

+ * 7 


Samuel R. Lewis, consulting me- 
chanical engineer and member of 
HPAC’s board of consulting and con- 
tributing editors—It is apparent that 
control of relative humidity and dust 
will play a part of ever-increasing im- 
portance in the forthcoming rearma- 
ment program. It is known to be im- 
practicable, for instance, to build high 
power airplane engines without con- 
trol of the moisture and the dust in 
the air. We have learned the impor- 
tance of such control and have de- 
veloped the technique to accomplish it 
in making such things as watches and 
submarine cables. 

Recent surveys of several large man- 
ufacturing plants have disclosed a 
tendency to limit expenditure on boil- 
ers and combustion appliances with 
the result that they would be incapable 
of assuming any substantial increase 
in load, Under the present situation 
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it would apparently be wise for manu- 


facturers immediately to rejuvenate 
their boiler plants and to have the 
power and heat ready in advance 
against the reasonably expected, in- 
creasing demand for materials and to 
adjust the shortage, now evident, of 
skilled building trades workmen. 
** * 


Defense Housing—More than 450 
local housing authorities will be en- 
listed in the defense housing program 





“as a result of amendments to HR 9822 


(to expedite naval shipbuilding, and 
for other purposes) recently passed by 
congress, says the bulletin “Public 
Housing,” issued by the United States 
Housing Authority. 

The USHA and 
t the war and navy 
departments are 
authorized to co- 
Operate in making 
housing available 
for persons en- 
gaged in national 
defense activities, 
including (1) en- 
listed men with 
families, (2) em- 
ployees of the 
navy and war departments, and (3) 
defense industry workers and _ their 
families. ee 

Defense Information—The bureau of 
foreign and domestic commerce has 
compiled a list of army and navy pro- 
curement offices throughout the coun- 
try and points out that current infor- 
mation on industrial mobilization for 
national defense is best secured from 
the field purchasing offices of the navy 
department and the field procurement 
offices of the war department rather 
than from government agencies in 
Washington. Officials at the field of- 
fices are kept in close touch not only 
with present purchasing needs but also 
with all other mobilization matters 
pertaining to their areas, according to 
Bruce Berckmans, assistant director of 
the bureau. 

According to the listing, there are 
army air corps procurement district 
offices in Dayton, New York and Santa 
Monica, Calif. 

Army chemical warfare service pro- 
curement district offices are in Boston, 
Chicago, New York, Pittsburgh and 
San Francisco. 

Army engineer procurement district 
offices are in Chicago, Mobile, New 
York, Philadelphia, Pittsburgh and 
San Francisco. 

Medical department procurement 
district offices are in Brooklyn, Chi- 
cago, St. Louis and San Francisco. 

Army ordnance district offices are in 
Birmingham, Boston, Chicago, Cincin- 
nati, Cleveland, Detroit, Los Angeles, 
New York, Philadelphia, Pittsburgh, 














Rochester, St. Louis, San Francisco 
Springfield, Mass., and Wilmington, 
Del. ‘(the latter for explosives only). 

Army quartermaster procurement 
planning district offices are in Atlanta, 
Boston, Brooklyn, Chicago, Detroit, 
Jeffersonville, Ind., Philadelphia, St 
Louis, Fort Sam Houston, Tex., and 
San Francisco. 

Army signal corps procurement dis 
trict offices are in Brooklyn, Chicag: 
and San Francisco. 

There are supply officers of the navy 
department in Alameda, Calif., Ana 
costia, D. C., Annapolis, Boston 
Charleston, Dahlgren, Va., Great Lakes 
Ill, Indian Head, Md., Key West 
Lakehurst, N. J.. New London 
Conn., New York, Newport, R. | 
Norfolk, Va., Pensacola, Philadelphia 
Portsmouth, N. H., Portsmouth, Va 
Puget Sound, Wash., San Francisco 
San Diego, Washington and York 
town, Va. 

Most materials for the coast artillery 
corps are furnished by the ordnanc« 
department, quartermaster corps, etc 
but the coast artillery purchases som« 
materials through its field offices at 


Fort Monroe, Va. 
* * * 


G. J. Cummings, secretary of the 
Scott Co., contractors, points out in a 
communication to the editors that 
there are “thousands of good mechan- 
ical contracting firms in the country 
ready and willing to codperate” with 
the war and navy departments in con 
struction of national defense facilities; 
these firms have expert men who know 
how to do the work, have the neces 
sary machinery and tools, know the 
mechanics because they have been hir 
ing them for years, and the mechanics 
know for whom they are working and 
therefore do more and better work. 

Use of these existing organizations 
in connection with the defense pro- 
gram will promote efficiency and econ 
omy in carrying the work forward, Mr 
Cummings believes, and will be much 
more effective than if general contrac 
tors set up their own engineering and 
mechanical departments or if the gov 
ernment organizes new facilities to do 
work that can easily be handled by ex 
isting firms. It is his feeling that the 
government should use all possible 
available facilities before venturing 
into new fields. By using the men now 
in the business to do the work and 
who are already trained for it, it will 
release for other work mechanics that 
are needed in the plane and shipbuild 
ing industries. 

An important consideration which 
should govern the letting of govern- 
ment contracts to some extent is the 
dislocation caused by shifting of work- 
men from one section of the country to 
another, in Mr. Cummings’ opinion. 
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on Shipboard 


John H. Clarke* of United States Maritime Commission 


Explains Problems and Practices in the Marine Field 





N the last 20 years there have been three outstand merchant ships built; consequently, it is not surprising 

ing periods in shipbuilding ; the first was from 1917 to find that with each of these periods there were start 

to 1922, the second from 1927 to 1932 and the last ling developments in ship heating and ventilating 
started with the passage of the Merchant Marine Act During the first period, some advance was made, | 
of 1936. In between these periods there were very few all in all there was not too much thought given to vet 


tilation and heating of ships. Cargo ships of tl 


*Technical Div United States Maritime Commission 
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SUMMARY 
presents difficulty, and is one of the reasons why any 
one ship ventilation system must be restricted to com- 
paratively small capacities. Lighter materials, higher 
velocities and small compact units must be used wher- 
ever possible. Fans must be placed so as not to inter- 
fere with navigation, and the rolling of the ship must 
he considered in selecting heaters, placing fans, ete. Air 
filters are being installed for practically all ships; al- 
though progress is being made, flue gas from the stacks 
presents a problem. .. . Types of ventilation and heat- 
ing systems used on ships include the split, the central, 
the dual duct and the unit. The main features of these 
types of systems are described and a later article will 
give further details as well as information on control. 
All large liners today are equipped with air con- 
ditioning in the dining saloons, at least, and in some 
cases in the main public lounges. There is no doubt 
that in the future this will become more general practice 


There have been three outstanding periods in shipbuild- 
ing in the last 20 years, and in each of them there have 
been developments in ship heating and ventilating. To- 
day, great strides in intelligent and increasing applica- 
tions of air conditioning, heating and ventilating on our 
merchant ships are being made. Old rule-ofthumb 
methods are rapidly passing and naval architects and 
marine engineers are aware of the importance of good 
design, good equipment, good insulation and good adap- 
tation of the various systems. Probably one of the most 
outstanding features of the present program is the em- 
phasis placed upon proper ventilation, refrigeration and 
humidity control for cargo holds. . . . There are many 
problems of marine ventilation, heating and air condi- 
tioning peculiar to this field alone. Safety regulations 
are becoming more and more stringent, which means 
that every bit of construction in every system has become 
more complicated. Low headroom is a factor which 
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were generally heated by cast iron radiators and natural 
ventilation was used. Insulation was omitted in the 
quarters, although this was not as serious as it might 
sound since in some cases the construction of the deck- 
houses provided a certain amount of insulation. For 
the passenger ships—and particularly the large liners— 
the passengers’ comfort was given more consideration. 
Tempered ventilation air was generally furnished, sup- 
plemented by cast iron radiators. In some cases, of 
which the Southern Cross is one, ventilation heating 
systems were installed. But even though fair ventilation 








THE MARITIME COMMISSION PROGRAM 


The Maritime Commission Program was initiated in 1936 
when Congress passed the Merchant Marine Act. The 
purpose of the Maritime Commission is to provide about 
500 new ships over a period of 10 years to replace our 
ever-growing number of over-age ships, and at the same 
time to bring about a practical coérdination of replace- 
ment and retirement which will to a great extent elim- 
inate the surges of shipbuilding for which the industry 
has long been noted. It is the duty of the Commission 
to coérdinate not only the factors involved in the build- 
ing program, but also those problems of design, per- 
formance, personnel, operation and finance. At the 
present time 159 ships have been contracted for, 41 of 
which have been completed. In addition one ship has 
been converted for use as a training ship for maritime 
personnel and another ship is being converted for this 
purpose. An outline of the progress of the program is 
as follows: 


Type of Vessel Contracted for Completed 
Passenger Liner ........... Ditackcasievudie on 1 
CR cn cancikb busts Ws ieee SE Re AP 28 
Cargo and Passenger........ i akink sand whee aie 2 
WIND ba’ S64 Chee ake s cee Decioncceukedevans 10 
pe rr 2 (conversion)... 1 











was supplied to the better accommodation spaces, there 
was still a preponderance of natural ventilation, and 
multitudes of ventilation cowls used to be scattered all 
over. The equipment was somewhat crude in design, 
the usual type of air heater consisting of several banks 
manually controlled. Insulation for the first class accom- 
modations was good because of the nature of the cabin 
construction, but other living spaces (particularly crew’s 
spaces) had little or no insulation. 

The second period of construction brought about many 
improvements in design and equipment and the insula- 
tion of living spaces was given more attention. In the 
early °30’s the “dual duct” system of ventilation heating 
was developed and for the first time in our merchant 
marine, air conditioning was installed. It was limited 
to the dining saloons but at least it was a beginning. 

Today we are making even greater strides by intel- 
ligent and ever increasing applications of air condition- 
ing, heating and ventilation on our merchant ships. The 
old rule-of-thumb methods are rapidly passing out and 
naval architects and marine engineers are aware at least 
of the importance of good design, good equipment, good 
insulation and good adaptation of the various systems 
now at our disposal. 

Probably one of the most outstanding features of the 
present program is the emphasis placed upon proper 
ventilation, refrigeration and humidity control for cargo 
holds. No ship on the present program will be built 
without some of the holds being mechanically ventilated. 
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When these ships are completed, there will be a hi; 
percentage of refrigerated capacity available for froz 
products, fruits and vegetables. The latter spaces, 
course, require large volumes of recirculated air. 
least 26 of the 135 cargo ships which have been built 
contracted for at this time will be equipped to cont: 
completely the humidity in the general cargo holds a: 
thus protect these cargoes from damage due to moist) 
or sweating. Undoubtedly there will be many more su 
installations in the future. 


Many Problems in Marine Work 


There are many problems of marine ventilation, he: 
ing and air conditioning peculiar to this field alo: 
Safety regulations are becoming more and more string: 
with the result that almost every bit of construction a: 
every system installed has become more complicat: 
For instance, the America has 14 watertight bulkhead 
and five main fireproof divisions. Under present speci 
fications no ventilation trunk can pierce any of the main 
bulkheads; this means that each section must have its 
own supply and exhaust system, excepting above the 
bulkhead deck. It means also that no piping may pierce: 
any of the above bulkheads or decks without being fitted 
with watertight connections. For ships like the America, 
horizontal fire zones are also laid out, and vertical ducts 
going through these decks must be protected with fire 
proof-dampers. To prevent the spread of fire on ship 
board the present safety rules require that all fan sys 
tems except those for the engine spaces must have a 
central control by which they may be shut down. Where 
it may be necessary for ducts to pierce watertight bulk 
heads, as it sometimes is on merchant ships, then a 
watertight valve must be fitted and the duct must be 
strengthened to withstand the hydrostatic head. 

Another factor or difficulty which must be overcon« 
for shipboard ventilation is the low headroom. Deck 
heights vary from a minimum of 8 ft, 6 in, to 9 ft, 6 i1 
for passenger and cargo ships. Under these decks and 
on the bulkheads are various beams, girders and _ stil 
feners which may be up to 9 in. in depth and whic! 
reduce the headroom still further. This means that all 
ducts in such spaces must be constructed with a maxi 
mum depth in most cases of 6 in., the width being re 
stricted either by the spacing of beams or other struc 
ture, or by good design. These are several of the main 
reasons why the size of any one ship ventilation system 
must be restricted to comparatively small capacities. 

With some exceptions, it is generally impractical to 
recirculate air in living spaces on shipboard, and few 
such installations have been made. Individual systems 
for supply, exhaust or both must be provided for th: 
living spaces (staterooms, public spaces); hospital 
spaces; galleys, pantries and sculleries; toilet, showe: 
and washrooms; air conditioned spaces; engine, boile: 
and machinery spaces; and all cargo holds. It is ob 
vious that no recirculation could be attempted except to 
a limited extent without the possibility of contaminating 
the air or getting odors. 

No ventilation intakes can be situated in the shel! 
plating due to strength and weather limitations, so that 
fan intakes are limited for the most part to the upper 
most deck of the ship. For this reason the fans and fan 


Heatinc, Prernc anp Am Conprrioninc, Aucust, 1940 








rooms are also placed on the upper decks, in order to 
ninimize suction pressures which might reduce fan ef- 
ficiency. This location of fans is not entirely a disad- 
vantage but sometimes it does mean that the ducts must 
he unusually long, which means higher static pressures 
ior the systems. 

Weight and cost are both important on shipboard so 
that the best compromise must be made. This means 
that lighter materials, higher velocities and small com- 
pact units must be used wherever possible. For the 
same reason, and also because the higher pressures are 
available, the steam supplied to heating units is at a 
much higher pressure than for ordinary commercial 
practice; this permits the use of equipment 25 to 50 
per cent smaller in nominal size and weight. The same 
reasoning accounts for the use of high capacity axial 
flow fans wherever possible. Since the ship structure is 
of steel (as are most of the materials in the ship) ex- 
treme care must be exercised to eliminate possible causes 
of vibration and noise. In the placing of fans it is im- 
portant to be sure that any noise which they may make 
will not interfere with navigation. In some cases fans 
have been situated on the upper decks or in kingposts' 
near the bridge and have been so noisy that they had 
to be shut down while the ship was navigating through 
fog so that the navigating officers could hear danger 
signals. This sort of difficulty must be avoided on any 
ship. 

The rolling of a ship must be considered in selecting 
air heaters, etc., so that proper drainage is afforded. 
Along this same line and where practicable, the axes of 
all fans of 2ppreciable size should be placed in a fore-and- 
alt position to prevent bearing wear, particularly where 
sleeve bearings are used. The reason for this is that a 
ship rolls two or three times as much as it pitches, and 
consequently, the gyroscopic action of a fan when the 
ship is rolling can have a serious effect on the bearings. 
This is true of course of all equipment on shipboard 
which rotates at high speed and has a high inertia factor. 

As with land plants, ships have to provide for the 
elimination of solids in the ventilation systems. Air 
filters are now being installed for practically all ships. 
Coupled with the use of centrifugal soot removers in the 
smoke pipes, much has been done to eliminate this source 
of trouble. But there is still another source of annoy- 
ance on shipboard and that is flue gas from the stacks. 
It can be appreciated that it is not always possible to 
place ventilation intakes ahead of the stacks, and even 
where they are placed forward of the stacks there are 
apparently cases where eddy currents have carried flue 
gases down the outside of the stack casing and forward 
to fan intakes even when going into the wind. This 
raises a serious problem to which the Commission is try- 
ing to find a solution. Perhaps the solution is in higher 
stacks, sheltered intakes from decks under the upper- 
most deck, or perhaps in the future some enterprising 
naval architect or marine engineer may devise a practical 
method of ejecting the boiler gases at the stern of the 
ship. 


Types of Ventilation Used 


There is a large variety of ventilation systems used on 
ships depending on the service to be performed ; in gen- 
Hollow posts usually situated port and starboard at convenient points 


carry the cargo boom steps and topping rigging. 
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eral they can be subdivided into the quarters, machinery 
spaces and cargo ventilation systems. The types of sys 
tems for accommodations and quarters include the split, 
central, dual duct, and unit. 

Split System—The split system consists of heating 
with radiators and supplying either unheated (which is 
rare) or heated ventilation air at about 70 or 80 F. This 
system is chiefly confined to cargo ships or to crews’, 
third class, and certain office and working spaces on 
passenger ships. As a notable exception, electric con 
vection radiators using black heat and a stack within a 
stack in order to get good air movement without high 
enclosure temperatures have been installed in cabin class 
Staterooms of the Queen Mary, Mauretania and Oucen 
Elizabeth. This split system is a rather good and fool 
proof system for both ventilation and heating, and where 
steam is the heating medium it is economical in installa 
tion and weight. It has the advantage of reducing the air 
volume that must be handled, and a material saving in 
heat is effected, since the radiators heat recirculated ait 
only. 

Central System—Today the central system is taking 
the place of the split system for cargo ships. In some 
cases it has been used for passenger ships and there is no 
reason why it should not find a wider field of application, 
if it is properly designed and installed. The advantage 
of this system is that it requires little equipment and 
space beyond that already required for ventilation. Air 
is taken into a fan room situated usually (in cargo boats ) 
on the boat deck just forward of the stack. The air is in 
most cases filtered and then run through a preheater and 
reheater and brought to the final temperature necessary 
to heat the compartments to the specified temperature, 
about 70 F. The necessary maximum final air tempera 
ture may be anywhere from 90 to 110 F, depending upon 
the volume of air supplied and the outside air tempera 
ture upon which the.heat loss is based. Controls ar: 
provided so as to regulate the heating. 

While compact 
and economical, 
this system does 
have the disadvan 
tage that it cannot 
be regulated to 
suit individual re 
quisites for heat 
and cold except by 
damper control. 
For this reason the 
central system 
must have good 





temperature con- 
trol and must be 
well engineered and balanced to begin with \ good 
compromise must be made and the system must be car¢ 
fully balanced so as to avoid overheating some compart 
ments and underheating others. This balance is achieved 
by supplying the air in direct proportion (within 25 
cim increments) to the winter heating requirements 


' 
, 


The volume handled by the whole system is thet 
creased so that there will be sufficient air supplic 
all spaces for summer ventilation. This will provide ar 
air change of from about four to cight minutes or an 
average of six minutes and will mean of course that 
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some spaces may have excess air in the summer, but this 
is not serious and it is essential that the compartments 
be evenly heated. Such variations as exist after this 
system has been balanced can be adjusted by means of 
the damper at each outlet. The temperature controls 
for this system will be discussed later. 

Dual Duct System 
for passenger ships only, has been in use for about 10 
years and has been installed in many of the large liners. 
The Queen Mary, Mauretania (new), America, the 
three new Panama ships and the majority of the Mari- 
time Commission’s passenger ships have this system 
installed either for the passenger accommodations or for 
the entire quarters ventilation heating system, It con- 
sists of two ducts, one for hot air and one for cool air, 
both terminating at a common outlet. The two ducts 
may be run parallel, being separated by insulation so as 
to prevent heat transfer, or the lines may be run inde- 
pendently, the only provision being that each outlet 
is properly supplied. Each outlet is supplied either with 
a single mixing damper or else a damper for each duct, 
as is the case on the America, so that the stateroom oc- 
cupants can select the desired temperature of the mixed 
air. The last method is preferred since with a damper 
for each duct it is possible to control the volume as well 
The air in the cool 
The 60 F tempera- 


The dual duct system is installed 


as the temperature at the outlet. 
ducts is tempered to 50 or 60 F. 
ture is advantageous since smaller reheaters may be 
used and since the equivalent of low limit control is 
The air in the hot ducts is either maintained 


provided. 
or is varied so that with an outside air tem- 


at 130 F 
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S.S. Red Jacket, a C-2 cargo ship. Ventilation grilles may hx 
seen on the first and fourth of the five sets of kingposts (hollow 
posts usually situated port and starboard at convenient points 
to carry the cargo boom steps and topping rigging.) The king 
posts are used wherever possible for cargo hold ventilation 
They may be used either for supply or exhaust. In some cases 
the kingposts are divided and used for supply for the hold 
forward and exhaust for the hold aft of the kingpost. Ordinary 
ventilation cowls are shown, one at the bow and two at th: 
stern. Two special exhaust heads are situated in the two co! 
umns on the forecastle deck above the ship’s name. Mushroom 
vents may be noted at various points. All intakes are baffled o: 
otherwise protected so as to exclude spray during rough weather 


perature of 75 F the hot air temperature is 75 F a 
with an outside air temperature of 30 F the hot ai 
temperature is at the maximum (about 130 F). 

This latter system has the advantage of requiring 
minimum of damper adjustment, excepting below 30 
when it would be necessary to adjust the heating b 
shutting off the cold air. When a constant hot at 
temperature is used, wide and varying damper adjust 
ments must be made to obtain the proper temperatures 
and to adjust these temperatures to compensate for out 
side temperature changes. The changes in climate con 
ditions which are frequent in the marine field, coupled 
with the fact that the dampers are not air tight, hav 
caused difficulty through overheating. The dual duct 
system is more expensive than the two systems pr‘ 


viously described but it has been one answer to t! 
ever increasing demand for good ventilation and heat 
ing in passenger quarters. 

Unit System 
heating, or combined heating and air conditioning (01 


This system may consist of either 
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ir cooling) units supplied with tempered air in the 

inter. Where heating only is supplied the air is tem- 
pered to 50 or 60 F and either terminal heaters are 
provided in each compartment with room thermostats 
‘o control the modulating valves or else a single re- 
eater is used to serve two, three or four compartments 
or staterooms. This system is best adapted for heat- 
ing the lounges and other public spaces. 

Where air conditioning (or air cooling) units are 
supplied they may be of the semi-self-contained, or the 
self-contained type. The stateroom units are semi-self- 
contained air coolers and are similar in appearance to 
ordinary radiators. Each unit has a recirculating fan, 
circulating water coil, air filter and drain for condensed 
moisture. About 75 per cent of the air through the 
units is recirculated, the rest being supplied by a duct 
connection to the ventilation system. Heating or cool 
ing is controlled mainly by a modulating valve and 
thermostat which control the water circulating rate, but 
additional manual control of the fan speed is also pro 
vided. All units are fitted with a damper adjustment 
so that the volume of recirculated air may be regulated. 
For winter operation the ventilation air is preheated to 
40 F and the circulating water temperature is main 
tained at 150 F by a heat exchanger in the refrigerating 
machinery room. For summer operation, chilled water 
at about 45 F is supplied. 
yet been installed although they will be installed in sev- 
eral of the passenger ships now building, and they will 
also be used in the cabin and tourist staterooms on the 
two large liners the Commission expects to build soon. 

As a variation of the above system, another group of 
passenger ships is being built with larger units supplying 
four or five staterooms through supply and recirculating 
ducts. These units are similar to the stateroom units 
as far as purpose and equipment are concerned and 
are to be placed in small fan rooms allocated solely for 
this purpose and in close proximity to the staterooms 
served. Cooling is controlled to average conditions and 
the individual desires are obtained through damper con 
trol. The advantage of this system is that it saves the 
space which a stateroom unit would otherwise require 


None of these units has as 


Air Conditioning of Public Spaces 


All large liners today are equipped with air condi- 
tioning in the dining saloons at least and in some cases 
in the main public lounges. There is no doubt that in 
the future this will become general practice for all 
passenger ships, and particularly for those on routes 
through tropical climates. The units for this purpose 
are also semi-self-contained and have in the past been 
provided with brine sprays or brine circulation for cool- 
ing. The latter is used for the units of the America, 
but direct expansion of “Freon-12” or circulating cold 
water will probably be used on future installations. 

With such units as those for the dining saloons on 
the America all heating or cooling is done in the unit. 
Preheating in the winter is done by mixing return air 
with the outside air. All air through the unit is filtered 
before going to the compartment served. Outside air, 
recirculating and bypass ducts are run to the unit, which 
consists of filters, brine coils, steam coils and blowers. 
The refrigerating equipment and brine coolers are 
placed on the deck below, directly under the unit. Heat- 
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ing, and summer cooling and humidity regulation, is by 
means of motorized dampers controlled by thermostats 
and humidistats. Function of the dampers is 

control the volumes of bypassed air in relation to tl 
mixture of the recirculated and outside air so as to 
room conditions 


maintain the desired air outlet or 


Humidification is not provided for winter operation 


Still another type of unit, the self-contained air cool 
Chest 


units are complete with compressor, condenser, direct 


er, is used on the America and other liners 


expansion coils, filters, fan and drains. They are placed 


between adjoining beauty and barber shops and_ their 
sole purpose is to cool recirculated air in these spaces 
Ventilation air is supplied to the spaces either direct! 
or, preferably, through the units. These units can be 
supplied with heating coils if desired, but so far no sucl 
installation has been contemplated 

Excepting the units last described, the above systems 
cooling In 


are used for ventilation and heating or 


addition, ventilation air must be provided for galley 


pantry, scullery, laundry and other similar places. Some 
times this air is tempered to 50, 60 or 70 F but more 
often it is supplied directly from the outside 
Supplementing the various ventilation systems are 
steam and electric radiators, unit heaters and electri 


heaters. Radiators are usually supplied in all toilet, 


washroom and shower spaces with outside exposure, 
as well as in the wheelhouse, carpenter shop, steering 


] 


gear room and sometimes in the windlass room L'nit 


heaters have occasionally been furnished tor 


some oO 


the above mentioned working spaces and in the engin 
rooms of some diesel ships. 
] 


:lectric heaters have been furnished in winch resistor 


rooms in order to keep the electrical equipment an 


resistors dry. No attempt is made actually to heat thes 


spaces electrically since the electrical load would be 
prohibitive and the equipment is not well adapted for 
it. Electric heaters are now being specified in radio 
and master gyro-compass rooms in lieu of steam radia 
tors so as to avoid possible damage to equipment by 


leaking steam. 


, : , 
stallation and machinery space and car ventilati 





Air Conditioning an Essential 


in Many Industrial Processes 
@ Color work on 


materially improved through elimination of “tackiness,”’ 


lithograph metal sheets has beet 


sticking and offsetting as a direct result of air condition 
ing the lithographing department of Federal Tin Co., 
Baltimore, Md. Better working conditions also have re 
sulted from the air conditioning installation through a 
reduction in room temperatures and increased air clean 
The better air conditions within the litho ce 


partment also result in a reduction in soot and 


liness. 
carbon 
Formerly it Was necessary 


to clean these burners at the rate of 12 or 


on the litho oven burners. 
15 per wee k, 
whereas the average now is about one burner every five 


1 


or six weeks. Improvement in the condition of th 


product can be traced to the fact that the sheets now 
come off perfectly cool and dry, and are easier to handle, 
being immediately ready for the next stage, with a great 
reduction in spoilage, and also speeding production, 
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AWS Committee Compiles 


Definitions of Welding ‘Terms 


Arc Welding: A non-pressure (fusion) welding process 
wherein the welding heat is obtained from an arc either 
between the base metal and an electrode, or between two 
electrodes. 

Backhand Welding: A gas welding technique wherein the 
flame is directed opposite to the progress of welding. 

Back-Step Welding: A welding technique wherein the 
increments of weld metal are deposited opposite to the 
direction of progression. 

Backing Strip: Material (metal, asbestos, carbon, etc.) 
backing up the root of the weld. 

Bare (Lightly Coated) Electrode: A solid metal electrode 
with no coating other than that incidental to the manufac- 
ture of the electrode, or with a light coating. 

Base Metal (Parent Metal): The metal to be welded or 
cut. 

Bond: The junction of the weld metal and the base metal. 

Composite Joint: A joint wherein welding is used in 
conjunction with a mechanical joint. 

Concurrent Heating: Supplementary heat applied to a 
structure during the course of welding. 

Continuous Weld: <A weld which extends continuously 
for its entire length. 

Covered (Shielded Arc) Electrode: A metal electrode 
which has a relatively thick covering material serving the 
dual purpose of stabilizing the arc and improving the prop- 
erties of the weld metal. 

Deposited Metal: Metal that has been added by a weld- 
ing process. 

Deposition Efficiency: The ratio of the weight of deposited 
metal to the net weight of the electrodes consumed (exclu- 
sive of stubs). 

Electrode: 

A. Metal Arc Welding: Filler metal in the form of a wire 
or rod, either bare or covered, through which current is 
conducted between the electrode holder and the arc. 

B. Carbon Arc: <A carbon or graphite rod through which 
current is conducted between the electrode holder and 
the are. 

C. Atomic Hydrogen: One of two tungsten rods between 
the points of which the arc is maintained. 

D. Resistance Welding: A bar, wheel or die through which 
the current is conducted and the pressure applied to the 
work, 

Filler Metal: Material to be added in making a weld. 

Forehand Welding: A gas welding technique wherein 
the flame is directed toward the progress of welding. 

Free Bend Test Specimen: A specimen which is tested 
by bending without constraint of a jig. 

Full Fillet Weld: A fillet weld whose size is equal to the 
thickness of the thinner member joined. 

Fusion Welding: A group of processes in which metals 
are welded together by bringing them to the molten state 
at the surfaces to be joined, with or without the addition of 
filler metal, without the application of mechanical pressure 
or blows. : 

Gas Welding: <A non-pressure (fusion) welding process 
wherein the welding heat is obtained from a gas flame. 

Guided Bend Test: A bending test wherein the specimen 
is bent to a definite shape by means of a jig. 

Neutral Flame: A gas welding flame wherein the portion 
used is neither oxidizing nor reducing. 

Oxidizing Flame: A gas welding flame wherein the por- 
tion used has an oxidizing effect. 
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These definitions of welding terms have been taken from 
a standard prepared by the committee on definitions and 
chart of the American Welding Society and approved 
recently by the executive committee of the Society as 
“tentative.” They were published in full in The Weld- 
ing Journal of the AWS (April, 1940) and the excerpts 
given here are reproduced by permission of the Society 











Pass: The weld metal deposited by one general progres 
sion along the axis of a weld. 

Peening: Mechanical working of metal by means of han 
mer blows. 

Penetration: The penetration, or depth of fusion, of 
weld is the distance from the original surface of the bas« 
metal to that point at which fusion ceases. 

Piping—Positions for Welding: 

(a) Horizontal Fixed Position: When the axis of the piping 
is in a horizontal position and the piping is not rotated 
during welding. In this position welding is done in the 
flat, vertical and overhead positions. 

(b) Horizontal Rolled Position; When the axis of the pip 
ing is in a horizontal position and the piping is rotated 
during welding. In this position welding is done in th 
flat position. 

Vertical Position: When the axis of the piping is in a 
vertical position the piping may or may not be rotated 


~ 


fc 


during welding. In this position welding is done in th 
horizontal position. 

Porosity: The presence of gas pockets or inclusions. 

Postheating: Heat applied subsequent to welding or cut 
ting operations. 

Preheating: Heat applied prior to welding or cutting 
operations. 

Rate of Deposition: The weight of weld metal deposited 
in a unit of time, 

Reducing Flame: A gas welding flame wherein the por 
tion used has a reducing effect. 

Residual Stress: Stresses remaining in a structure o1 
member as a result of thermal or mechanical treatment, o1 
both. 

Slag Inclusion: Non-metallic material entrapped in a 
weld. 

Spatter Loss: The difference in weight between the weight 
of electrode deposited and the weight of the electrode con 
sumed (melted). 

Stress Relief Heat Treatment:* Uniform heating of a 
structure or portion thereof to a sufficient temperature below 
the critical range, to relieve the major portion of the residual! 
stresses, followed by uniform cooling. 

Weaving: A technique of depositing weld metal in which 
the electrode is oscillated, 

Welding Procedure: The detailed methods and practices 
involved in the production of a welded structure. 

Welding Rod: Filler metal, in wire or rod form, used 
in the gas welding process and those are welding processes 
wherein the electrode does not furnish the metal. 

Welding Tip: A gas torch tip especially adapted for 
welding. 


*Note: Terms normalizing, annealing, etc., are misnomers for this 


application. 
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Heating by Reversed Refrigeration 


A. J. Lawless* Explains Principle of Using the Reversed 


Refrigeration Cycle for Heating, Describes Such a Job 


HE UNITED ILLUMINATING CO., the elec- 

tric utility serving New Haven, Conn., Bridge- 

port and surrounding communities, has just com- 
pleted a new administration and service building heated 
and air conditioned entirely by electrical energy. In 
order that such an installation might be comparable in 
operating cost 
with either coal 
or oil as fuel, it 
was decided to 
use a system em 
ploying the “re- 
versed refrigera- 
tion cycle” meth- 
od of extraction 
of heat from a 
natural outside 
source. The SyS- 
tem as installed 
is one of the 





largest and most 
complete. re- 


The new administration and service 
building of the United Illuminating Co. 
is heated and air conditioned entirely by 
electrical energy. The reversed refrigera- 
tion eyele is used for heating, the source attempted. 


versed cycle in- 
stallations ever 


The building is 
three stories high, 
with towers and basement, and is divided into two gen- 
eral areas. The service area, comprising most of the 
basement and two-thirds of the first floor and totaling 
approximately 60,000 sq ft, is used for garage and equip- 
ment service from which the entire distribution system 
of the company is maintained. The remainder of the 
first floor and the second and third floors, totaling 55,000 
sq ft, contain the business and administration offices of 
the company. 

The system as installed provides for heating and ven- 
tilation of the service areas, and for complete summer 
and winter air conditioning of the office areas. 


of heat being 55 F water from six wells 


Principle of the Reversed Cycle 


In the common refrigeration cycle heat is extracted 
from a heat containing medium in the evaporator of 
the refrigeration system, and given up from the system 
through the condensers. The useful work accomplished 
by the system is the cooling of the medium, and the 
heat removed from the medium is discarded by the sys- 
tem. In reversing the refrigeration cycle the cooled 
medium is discarded from the system, and the heat re- 
moved from the medium becomes the useful work of 
the system. As the actual temperature of the medium 
from which the heat is removed is too low for heating 
purposes, this heat is “lifted” by the refrigeration system 
and given up by the condensers to the condensing me- 


_ "Partner in the firm of Hubbard, Rickerd and Blakeley, Consulting 
Engineers. 
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SUMMARY 


In order that the all-electric heating and air condition- 
ing installation in the new building of the United Ilu- 
minating Co. might be comparable in operating cost with 
either coal or oil for fuel, the reversed refrigeration 
eyele for extracting heat from 55 F well water is em 
ployed. In the reversed cycle, the cooled medium is 
discarded from the system and the heat removed from 
the medium becomes the useful work of the system. In 
the simple air conditioning refrigeration evecle. for 
every 200 Btu removed from the cooled medium, approxi- 
mately 47 Bi of equivalent electrical energy is con- 
sumed; allowing for outside losses, approximately 240 
Btu must be removed from the condensers. This indi- 
cates that for every Btu of electrical energy used. 5.1 Btu 
is given up by the condensers. In reversed evcle heating 
systems this ratio of performance is decreased somewhat 
because of the increase in compression ratio in order to 
obtain condensing temperatures sufficiently high for heat- 
ing purposes. The overall ratio of the system is also 
further decreased slightly, depending upon the additional 
electrical energy for the pumps and other equipment per- 
forming at a 1 to 1 ratio. . . . Factors influencing the 
practicality of the reversed refrigeration cycle for build- 
ing heating include the availability of a source of outside 
heat, cost of electrical energy, and whether or not sum 
mer air conditioning is desired. In some industries 
where refrigeration is required for processing in winter, 
it would be possible to use the heat given up by the 
condensers for heating purposes. . . . There are two 
natural sources from which heat may be extracted in 
winter: outside air and water. In cold climates, water 
becomes the only practical source and in the case under 
consideration private wells are used. In the winter the 
well water is cooled by the refrigeration evaporators and 
discarded; the heat removed is given up by the con- 
densers to a closed system of hot water heating. In 
summer the well water is pumped through the evapora- 
tors, delivered to the various cooling units in the build- 
ing, and then returned to the condensers and discarded, 

.. A second article will describe details of this heating 
and air conditioning system, its control and its operation 











dium at a temperature sufficiently high for proper 
heating. 

In the simple refrigeration cycle as used in air condi 
tioning, the compressor motor size is approximately | 
hp per ton of refrigeration developed. Thermodynamic 
ally, allowing for motor losses, for every 200 Btu per 
min removed from the cooled medium, approximately 
47 Btu equivalent electrical energy is consumed by the 
system, and therefore, again allowing for motor and out 
side losses, approximately 240 Btu per min must be re 
moved from the system by the condensers. This indi- 
cates that for every Btu of electrical energy used, 5.1 
Btu is given up by the condensers. 

In reversed cycle heating systems this ratio of per- 
formance is decreased, because of the increase in the 
compression ratio in order to obtain condensing tem- 
peratures sufficiently high for heating purposes. With 
varying condensing temperatures as suitable for heat- 
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g, it is possible to obtain an average ratio of perform- 
ance of approximately 1 to 4, based on a full year’s 
operation. The overall ratio of the system is again 
slightly decreased, depending on the additional electrical 
energy for the pumps, etc. (performing at approximately 
a 1 to 1 ratio), that may be required to complete the 
system. 

With a source of outside heat available from which 
the 200 Btu per min per ton may be conveniently ex- 
tracted, the advantage of the reversed cycle over direct 
electrical heating, which has only a 1 to 1 performance 
ratio, can readily be seen. 


ing 


Two Natural Sources of Heat 


There are two natural sources from which heat may 
be extracted in the winter: outside air and water. 

In the warmer climates, where the outside tempera- 
ture rarely goes below 40 F, outside air may be used 
as the medium from which heat may be extracted. In 
cold climates, the problem of moisture freezing is diffi- 
cult to overcome and the low evaporating temperature 
at which the refrigeration system must operate materi- 
ally decreases the ratio of performance to a point where 
increased cost of the installation of the “reversed cycle” 
system is not warranted. 

In cold climates water therefore becomes the sole 
natural source of outside heat. In some localities the 
municipal water supply might be used if it is not ex- 


The compressor units and 
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pensive or too low in temperature. In other localities 
individual private wells might be most advantageous 
In either instance, water temperatures below 50 F might, 
as with cold air, also indicate that the installation of 
the reversed cycle system is not warranted. 


Cost of Electricity 


Irrespective of the availability of outside heat the 
economic value of the reversed cycle system of heating 
is dependent on the cost of electrical energy. 

The cost of electrical energy to the average consume: 
in most localities is such that the installation of the 
reversed cycle system for heating only is not warranted 
But in installations where both winter heating and sum 
mer air conditioning is desired, particularly in the 
warmer climates where the reversed cycle heating loa 
balances the air conditioning refrigeration load and 
therefore where additional installed refrigeration is not 
required for heating, there might be an economic valu 
to a reversed cycle system over a conventional heating 
system plus an independent air conditioning system 

Again, in some industries where refrigeration is re 
quired for processing during the winter, it would b 
possible to use the heat given up by the condensers for 
heating purposes. 

In the United Illuminating Co. installation—becaus: 
of the availability of an outside source of heat, the low 


cost of electrical energy, and the desire for summer air 


condenser heating pumps 
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Simplified diagram of 





the entire heating and 
cooling system. In 
winter the well water 
the source of heat— 14 
is cooled by the re- 
frigeration evapora- 
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tors and the water dis- 
carded. The heat re- 
moved is given up by 
the condensers to a 
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closed system of hot « 
water heating. In the 























summer the well 
water is pumped 
through the evapora- ) 1/9 18 ’ 
tors, delivered to the 
various cooling units 
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in the building, then 














returned to the con- 
densers and discarded 
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conditioning — it i 
was determined 
that even with the 


unbalance in the ’ , 
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heating and _ cool- 
ing loads, the re- 
versed cycle sys- 
tem had sufficient 
advantages over a 
conventional 
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air conditioning 
system to war- 
rant its installa- g 
tion. re 

Because of the af $.0. Inditates Valves openin Summer-closed in Winter 
“unbs ae 6 weB: 5.C. Indicates Va/ves closed in Summer: open in Winter 
unbalanced” load 1° Six Deep Well Pumps 
it was found more Sand 2- Eight Refrigeration Evaporators im Porol/el 
é a Settling 3- Eight Refrigeration Condensers in Series . 
economical to de- hak ¢: She// and Tube Heat Exchanger und Circulating Pump 
sign the reversed a: bee er Stacepe Rath ec ceuteting Avene 
cycle system for 20 Fgh armed rng tiny or aherage Tank end Electric Heater 
prt ; - Convector Type Heating Uni 
F above the usual ‘1- Preheoters bentral Ventilating System 
design base tem- 1 * np athe a! conptpone ue bar amin 
perature, augment- - ys naa whe “8arage ani 
: . * ae ‘S- ing ond Cools nits Each Of fice- Zone / With Loco! Pump 
ing it with direct 16- Heating and Cooling Units - Each Office - Zone 2 With Local Pump 
electrical conver- '7- Heating and Cooling Units: Each Office Zone 3 With Loca/ Pump 
, ‘ 18- Heating and Cooling System: Central Office 

, y 

sion heating. 4 georh ane Coolin joystem Business Offices 

Thic Te 0- Cooling + Dehumidifier Coils -Centra/ Ventilating System 
; rey cere 21. Cooling Units: inside Rooms. Jie 
oad is caused prin- 
cipally by the 
large garage area requiring ventilation. The gar- source of outside heat. The building lies directly over 


age in this installation, unlike a public garage, requires 
ventilation only for short periods throughout the 
day. Being a private service garage, very little traffic 
occurs except as the service cars leave in the morning 
and return at night. Although on an hourly rate basis 
the garage ventilation load is approximately 30 per cent 
of the total heating load of the entire installation, the 
actual 24 hr demand is a very small percentage of the 
total demand. This also was a deciding factor in the 
determination of the capacities of reversed cycle and 
direct electrical heating systems. 


Private Wells Furnish Heat 


Private wells were found most advantageous as a 
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a large body of underground water having unlimited 
capacity and the water from this underground stream 
is at a constant temperature of 55 F throughout the 
year. The large area of the building plot (approxi 
mately 200 ft square) was also adaptable to the sinking 
of wells, having sufficient spacing so as not to affect 
materially the level of the underground water. 

Six deep wells were driven in the basement to an 
average depth of 28 ft below the basement floor. Each 
well consists of a 10 in, diameter well pipe within a 36 
in. diameter steel casing filled with gravel The wells 
have a static level of 3 ft and a pumping level of 20 ft 
below the basement floor, and their total capacity is 600 
gpm. 


$75 
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The sand settling tank, showing well pump supplies and flow meters 


Heating and Cooling Flow Diagram 


\ simplified reproduction of the entire heating and 
cooling system is given in the flow diagram. 

In the winter the well water is cooled by the refrigera- 
tion evaporators and discarded. The heat removed is 
given up by the condensers to a closed system of hot 
water heating and pumped to the various types of heat 
exchange apparatus throughout the building. In _ the 
summer the well water is pumped through the evaporat- 
ors, delivered to the various cooling units throughout 
the air conditioned area, and then returned to the con- 
densers and discarded. 





A central 
ventilation was installed 


system of 
for air conditioning Ht 
This system handles out 
side air only, cr voling and 
dehumidifying it in th 
summer, heating it to 
room temperature and 
humidifying it in the 
winter, and delivering it 
through ducts to all air 
conditioned rooms. In 
the small offices this air 
is delivered throug] 
grilles in the corridor 
walls. 

In each small offic 
local cooling and heating 
unit is installed unde: 
the windows. It consists 
principally of a fin type 
coil and motor drive: 
fan assembly, and recit 
culates room air only 
The coil, furnished wit! 
hot water in the winter 
and cold water in_ the 
summer, provides for 
local heating or cooling 
as required. Similar units 
are installed in interior 
rooms and furnished 
with cold water in sun 
mer only. 

In some offices, par 
ticularly those on the north side of the building and 
which have high winter heat losses and relatively low 
summer heat gains, convectors operating in the winter 
only are installed in addition to the above-mentioned 
units. 

For the large first floor offices and commercial area 
where it would be impractical to use window units, cen 
tral fan and coil units are installed. These units receive 
their outside air from the central system and distribute 
it, together with recirculated air, through ducts to the 


areas. These units are also furnished with hot water ; 
in the wititer and cold water in the summer. 
[A second article will describe details of the installation, its 


control and operation. | 


EEI Survey Shows Spread of Air Conditioning 


The 1940 survey of air conditioning installations in 
the United States, broken down into business classifica- 
tions and just released by C. E. Greenwood, commercial 
director of the Edison Electric Institute, 420 Lexington 
Ave., New York, N. Y., is a comprehensive study of air 
conditioning progress. The 183 utility companies repre- 
sented in the report serve 75,000,000 people, or more 
than half of the country’s total population. The number 
of installations reported is 42,604, which use a total of 
873,024 hp. 

One-fourth of all these air conditioning installations 
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are in offices and office buildings ; one-fifth are in restau 


rants and retail stores, and one-fifth are in apartments g 
The remainder are scattered among nearly two dozen z 
different commercial and industrial classifications, includ : 
ing banks and barber shops, beauty parlors and broad % 
casting stations, hospitals and hotels, funeral homes, x 


public and recreational buildings, department and drug 
stores, theaters, manufacturing plants of many kinds, 
and fur storage establishments. 
Copies of the report are available from the EEI for : 
$1.00. 
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Sunshine ls W onderful— Outdoors 


Les Avery, President of Avery Engineering, Reports Study 
of One Method of Reducing the Solar Heat Through Windows 





UNSHINE is wonderful—outdoors. But sunshine 
inside is something else again—at least to the air 
conditioning engineer. He must plan on the heat 
load that comes from the sun as a definite factor affecting 
plant capacity and operating cost. Sun load also re- 
quires zoning in buildings exposed to sunshine ; a cooling 
system designed to operate satisfactorily on the shady 
side of the building would be under capacity when ex 
posed to sunshine in’ ordinary summer weather. 
Methods of reducing the solar heat gain of buildings 


are therefore of intense and practical interest to air 





conditioning people. Most recent development in this 


SUMMARY 


Sunshine is wonderful outdoors, but to the air condi- 
tioning engineer at least it presents a problem inside 
buildings. It affects plant capacity, operating cost and 
zoning. Most recent development in methods of 
reducing solar heat gain through windows is a sun 
sereen made of fine mesh bronze; the horizontal wires 
are small flat strips spaced 17 to the inch and held in 
such manner as to prevent the passage of direct solar 
rays at angles of 3814 deg and over. ... To see how 
effective the method is, the author made some studies 
of temperatures in an air conditioned office suite for 
windows both with and without the sun screen. The 
results of his informal survey are summarized here 








field is a sun screen made of fine mesh 
bronze and designed so as to prevent 
the passage of solar rays. In order to 
determine some of the operating char- 
acteristics of this sun screen we ar- 
ranged a test in a suite ef offices in 


(See Notes at Bottom of Table} 


Solar Radiation (in Btu per Sq Ft per Hr) Transmitted Through Windows With 
and Without Sun Screen for 30 and 35 Deg Latitudes. on July 21 
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- ? e . ° Transmitted thru Window with Sun Screen ? 4 4 
recording thermometers, 2 ft inside 
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ent temperatures. Part of the differ- ing, Air Conditioning Guide 1940, Chapt. 8. 
eae a aie Data on transmission through single window glass from Figuring Solar Heat Gains of Build 
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room air. This can be shown very duced by courtesy of Ingersoll Steel & Dise Div., Borg-Warner Cor 
Heatinc, Prrtnc ann Am Conprrioninc, Aucust, 1940 77 











oa 





easily by taking any thermometer and putting it in the 
sunlight, and then directing a current of air over it. The 
lower temperature readings on June 10 indicate the 
cooling effect of the office air conditioning system on the 
thermometers themselves. 

The office windows faced approximately east and it is 


west exposure is aware of the “panel heating effect 
which comes when the blinds are closed against the sun 
light. This has long been known to the air conditioning 
engineer and has been one problem that cannot be suc 
cessfully solved by lowering the temperature in the roon 
Panel heating affects those close by and in small office: 
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panel heating of venetian blinds is a problem—so muc!l 
so that (in the offices studied) in previous summers the 


interesting that although the sun partially penetrated 
through the sun screen until 8:54 a. m., June 10, the 
thermometers back of the screen showed very little in- air cooling system was unable to pick up the accumulated 
crease in temperature. In effect we have what might sun heat load and make a comfortable office until 11 :00 
be called “cool sunshine”; that is, sunshine strong or 12:00 o'clock. This panel heating effect has bee: 
enough to throw a shadow, but which does not feel hot entirely eliminated from the office equipped with th 
to the skin or a thermometer. sun screen and the cooling system is well able to handk 


Any one who has used venetian blinds on an east or the load starting at the usual 8:30 a. m. operating period 
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Solar Radiation (in Btu per Sq Ft per Hr) Transmitted Through Windows With 
and Without Sun Sereen for 40 and 45 Deg Latitudes, on July 21 





The subject of solar radiation 


complicated one, as not only the direct 


rays of the sun but the reflected rays 
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ing, Air Conditioning Guide 1940, Chapt. 8 

Data on transmission through single window glass from Figuring Solar 
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right by author 


Data on transmission through sun screen from calculations mace vy Pittsburgh Testing Labora 


Heat Gains of Build fused to the outside air and thus does 
and June, 1938, Copy not enter the room The angl ot the 


sun screen wire is important; the ce 


tory, based on their tests for the manufacturer These data represent solar heat gain through 1 
windows in excess of heat gain by conduction through glass (as do the data for bare windows). Sign is on the basis ot admitting sum 
total heat gain being determined by adding the value of heat gain by conductior Data reproduced 


by courtesy of Ingersoll Steel & Dise Div., Borg-Warner Corp 


cient light and permitting clear vision 


Direct Fired Units Heat Armor Plate Plant 


By David Henderson* 


An adjustment to potential defense needs is seen 
in the rehabilitation of the navy’s armor plate plant at 
South Charleston, W. Va. This plant was built during 
the last war but has stood idle until the recent recondi- 
tioning was undertaken. 

The plant was originally served by a number of small 
coal fired boilers; these had been removed and only the 
building which had housed them remained. Two 90,000 
lb per hr, 250 Ib pressure boilers, fired with natural 
gas, are being installed. The boiler plant will provide 
steam required for the operation of giant presses. The 
gas burners are arranged for future adaptation to oil 
burning. 

A feature in the rehabilitation of this plant is the 
segregation of the large machine shop from the boiler 


*Engineer, Machinery Div., Dravo Corp 
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house insofar as heating is concerned. Since gas 1s 
used to fire the boilers, it was deemed advisable to us« 
it for the direct fired unit air heaters to heat the machine 
shop. This means that it will be possible to operate 
and heat the machine shop without operating the boiler 
plant. The large size of the machine shop was another 
factor in this decision. The shop is 500 ft long, 300 
ft wide and 70 ft high. 

A total of 22 floor type air heaters, rated at 1,000,000 
Btu per hr output each, are to be installed. The heaters 
will be arranged along the outside of the shop so that 
cold air will be taken from the floor by the fans of the 
units and blown up past the heating elements. Thi 
temperature of the air will be raised in the heater about 
80 deg. The heated air will then be discharged in a hori 
zontal manner toward the center of the shop 


























KED for increased manufacturing facilities fos- 
tered by the demand for commercial and military 
aircraft necessitated building a new plant to 
augment Aviation Mfg. Corp. facilities at Wayne, Mich., 
(Stinson) and Williamsport, Pa. (Lycoming engines and 
propellers. ) Nashville was selected for the site be- 
cause of its inland location and other favorable factors. 

The problem encountered by Albert Kahn, Inc., the 
architects and engineers, was the sub-assembly and final 
assembly of smaller airplanes on a group basis, for which 
the principal requirements were clear manufacturing 
space, uniform daylighting and flexibility of design to 
permit economical expansion in either the sub-assembly 
departments or the main assembly section. In addition 
to immediate requirements, consideration had to be given 
to provision of ample manufacturing space for the largest 
type of aircraft production and abundant space for con- 
structing larger types as they are developed. The plant 
consists of a 122,914 sq ft factory building with a 
20,228 sq ft office building, auxiliary buildings consist- 
ing of a paint shop, paint storage, wood shop and ham- 
mer room, and a sand blasting unit situated between the 
fabricating department in the main building and the 
paint shop. 

The factory is heated by a circulating air system 
and during all seasons of the year filtered air is sup- 
plied. The warm air is distributed by means of under- 
ground concrete ducts, with flush type outlets in the 
floor along the outside walls and column type outlets 
at the base of the center building columns. Excessive 
infiltration is counteracted at the large sliding doors in 
the assembly department by a curtain of warm air which 
rises from a full length, grille covered duct in the floor 
at the foot of the doors. 

The system is so arranged that outside air, recir- 
culated air or both can be returned to the heater rooms 
through return air openings on the floor line at each of 
these rooms. The two 60,000 cfm brick set, tubular, direct 
fired, warm air heaters are each capable of delivering 
6,200,000 Btu per hr, and have an overload capacity of 
20 per cent for short and warming up periods. The 
heaters are stoker fired and are situated in pits below 
the floor level, one at the northwest corner and the other 
at the southeast corner. 

The location and area of the pivoted sash ventilators 
in the sides of the building and roof monitor are de- 
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signed to allow for control of air and ventilation unde: 


normal circumstances. The sash in the west and sout 
elevations, including the south sides of monitors, a1 
glazed with a non-glare, heat resisting glass. Durin 
the summer and early fall it is expected this will kee; 
temperatures inside the building several degrees coole; 
than would otherwise be the case. 

The air conditioning system for the administratio 
building consists of a unit in the basement area furnish 
ing conditioned air to the first and second floors. Thx 
unit is equipped with air filters, cooling and heating 
coils, and an air washer in which direct expansion coils 
are installed. 

The method of cooling the condenser water is some 
For fire protection purposes there is a 
Condenser water 


what unusual. 
large underground storage reservoir. 
is pumped from the bottom of this reservoir throug! 
the condensers and returned to a series of sprays on th 
Holes in the roof permit the water to 
During the night, when the ai 


reservoir roof. 
return to the reservoir. 
conditioning system is not in operation, the condense: 
water pump can be used for pumping the water from the 
reservoir through the sprays in order to reduce the wate: 
temperature in anticipation of the next day’s require 
ments. 

The administration building is heated by a combina 
tion of forced circulation hot water radiation and forced 
air, the heating elements of the air system being sup 
plied from the hot water mains. The air is put into 
the building at room temperature and the hot water 1s 
supplied to the radiators at a proper temperature to 
‘overcome the heat losses only. The temperature of this 
hot water is governed by a control with one bulb mounted 
outside and the other in the hot water supply to th 
building. 

The water for the system is heated by means of a 
stoker fired welded steel, hot water boiler in the sam 
pit as the factory heating plant. 

The hot water mains run overhead through the fac 
tory and across a connecting passage to the basement 
of the office building, where branches are taken off t 
supply the heating coils in the ventilating system befor¢ 
rising to the first floor ceiling where the mains are run 
above the suspended ceiling to supply the radiators in 
the offices. 
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The Air Conditioning Contractor 


John H. Carter* Points Out the Value of Using Cost 
Estimating Sheets, Tells How Selling Price Is Found 


SUPPOSE that absolute zero in reader interest is 

reached by an article on business management, es- 

pecially when the business is somebody else's, and 
when the illustrations consist of printed forms. Accord- 
ingly I doubt if any of the air conditioning contractor's 
customers or potential customers will have persisted this 
far in this little series of articles. The more discrim- 
inating readers no doubt have noticed that these articles 
have carefully avoided mentioning any specific costs or 
expense percentages. If any customers happen to be 
reading this, however, and if they have the idea that 
mark-ups in air conditioning are ioo high, they are 
invited to contemplate two points. The first is the mor 
tality rate in the air conditioning contracting business ; 
the other is the method of estimating used (with certain 
modifications ) by most well-run engineering-contracting 
organizations. It should be quite apparent that any 
organization which takes the trouble to fill in an ex- 
tremely detailed estimating form, calculating costs down 
to the fraction of a per cent in the aggregate, does not 
have to load the mark-up with an indeterminate allow 
ance for bad guessing, or “miscellaneous.” (The cus- 
tomer will also notice, I hope, what a lot of work goes 
into making an estimate. ) 

The cost estimating sheets reproduced on the next two 
pages have been furnished through the kindness of two 
air conditioning contractors, B-D-R Engineering Corp 
and Mid State Engineering Co. 

It is safe to assume that there will have been very 
little overlooked by the time either of these forms has 
been completely filled out. That is the main reason for 
their use. An estimator of great experience and mental 
capacity can probably get along all right with just a 
pad of paper, but the average engineering estimator of 
moderate experience will be greatly benefited by an or 
ganized guide to completeness and orderly analysis, such 
as estimating forms of this kind provide. It is useful 
to have a blank column just beside the “estimated cost” 
column, so that actual costs can later be entered. 

In the contracting of larger jobs, the usual practice 
is to get the total installed cost, and then add a mark-up 
which is to consist of overhead, sales cost, service (if 
“free” ) and profit. My earlier articles have covered in 
a somewhat general way the matter of overhead, which is 
added in percentage form and is usually based upon the 
ratio of total yearly overhead expense to estimated yearly 
sales volume. Sales cost will also usually be expressed 
as a percentage. Service is sometimes based upon an 
estimated percentage, but in the case of a job of unusual 
type or size it might be figured in detail and expressed 
in dollars. It would be useless for me to offer any 
suggestions as to profit mark-up, except to say that 
there ought to be one. 

There is no such thing, of course, as “free service.” 
ome allowance is always made for it in the price. It 
represents a gamble on the part of the contractor, but 


Kupferle-Hicks Heating Co 
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SUMMARY 





An organization which 
takes the time to fill in an 
extremely detailed estimat- 
ing form does not have to 
load up the mark-up with 
"4 an indeterminate allowance 
for bad guessing, or “mis- 

cellaneous.” It is safe to 
assume that very little will 
be overlooked after such 
forms have been complete- 


ly filled out, and that is 








the main reason for their 





use... .. On the larger 
jobs, usual practice is to get the total installed cost and 
then add a mark-up which is to consist of overhead, sales 
cost, service and profit. Where the organization is ex- 
perienced and the job is of the accustomed type and 
size, the selling price can safely be determined by taking 
the total cost and adding an averaged mark-up percentage. 
For the less experienced contracting organization, or for 
the pricing of 2 job of unusual type, it is suggested that 
individual mark-ups be added horizontally to each de- 
tailed item of cost. Each cost item can be marked up 
by a fixed percentage covering overhead, sales and profit 
md then by a varying percentage representing the risk 
or uncertainty involved. . .. . This article is the third 
on various phases of the air conditioning contracting 
business written by Mr. Carter in answer to a request of a 
regular reader of HPAC, who was recently given the job 
of re-organizing one of the oldest heating. ventilating and 


air conditioning contracting companies in the country 











1 


normally and properly he does not take much of ai 
unknown risk in this possibility if he knows his busi 
ness and his pre xluct. 

Where the organization is experienced and the job 
is of accustomed type and size, the selling price can 
safely be determined by taking the total cost and adding 
an average mark up percentage. lor the less exper 
enced contracting organization, or for the pricing of 
a job of very unusual type, I would diffidently offer the 
suggestion that individual mark-ups be added horizon 
tally to each detailed item of cost. Each cost item can 
be marked up by a fixed percentage covering overhead, 
sales and profit, and then by a varying percentage rep 
resenting the risk or uncertainty involved by the appli 
cation of that item. This method will make a separate 
service estimate unnecessary, since costs of service will 
have been included in the itemized mark-ups. The total 
of the marked-up costs will represent a weighted mark 
up, with due emphasis given unusual features of the job 

| Earlier articles by Mr. Carter in the March and May issues 
have discussed other phases of the air conditioning contractin: 


business. | 
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Radiant Heating and Cooling 


How to Figure Total Heat Delivered by Panel and How to : 
Calculate Pipe Coil Size Is Explained by F. E. Giesecke* 


HEN a room is heated by a panel placed in 

the ceiling, wall or floor, this panel forms a 

part of the surfaces enclosing the room and it 
may be assumed to be entirely enclosed by the room's 
surfaces. The heat transmitted by such a panel by radia- 
tion to the remaining portion of the room's surfaces may 
therefore be calculated by means of Equation 2, p. 360, 
June, 1940, HPAC. To avoid the necessity of making 
such calculations, the heat delivered by a panel by radia- 
tion may be taken from Fig. 1, as follows: To find the 
heat delivered by a heating panel when its temperature 
is 90 F, for example, to a room having a mean radiant 
temperature of 70 F for its enclosing surfaces, except 
the heating panel, find 90 in the lower margin, follow 
vertically up to the 70 F mean radiant temperature line, 
and on the left margin read about 19.5 Btu. Similarly, 
if the panel surface temperature is 105 F and the mean 
radiant surface temperature is 75 F, the rate of heat 
delivery by radiation is about 31 Btu per sq ft per hr, 
according to Fig. 1. 

\ heating panel delivers heat by radiation and by 
convection. The rate of heat delivery by convection 
depends upon the film ceefficient; this varies with the 
velocity of the flow of air along the heated panel and 
also with the difference between the temperature of the 
panel and that of the adjacent air. Of three heating 
panels placed in the ceiling, wall, and floor, respec- 
tively, the film coefficient is evidently highest for the 
floor panel, because the heated air escapes readily from 
the floor, and lowest for the ceiling panel, because the 
heated air tends to remain stationary along the ceiling. 

According to European research and experience (as 
reported by Max Hottinger of the Zurich [Engineering 
School in Gesundheits-Ingenieur, 1938, Vol. 61, Nos. 
33 and 34), the film coefficient may be selected with 
sufficient accuracy from the chart of Fig. 2. Thus, if 
the surface temperatures are, respectively, 80 F for a 
floor panel, 90 F for a wall panel and 105 F for a ceiling 
panel, while the air temperature is 68 F, the respective 
temperature differences are 12, 22 and 37 deg and the 
corresponding film coefficients are 0.90, 0.84 and 0.56 
Btu per sq ft per hr'per F from Fig. 2. 

For these same temperature differences (80—68, 90 
68 and 105—68) the heat delivered by radiation is 11.4, 
21.5 and 37.7 Btu per sq ft per hr (Fig. 1) or 0.95, 
0.98 and 1.02 Btu per sq ft per hr per F, respectively. 
It is sufficiently accurate to place each of these three 
values equal to 1. Then, after adding the heat delivered 
by convection, the total heat delivered by each of these 
three panels is 1.90, 1.84 and 1.56 Btu per sq ft per hr 
per F, respectively, for the floor, the wall and the ceiling 
panel, if it is assumed that the air temperature of the 

*President, American Society of Heating and Ventilating Engineers. 


Professor Emeritus, Heating, Ventilating and Air Conditioning, Agricul 
tural and Mechanical College of Texas. 
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SUMMARY 


Previous articles by Dr. Giesecke in the June and July } 
issues of Heatinc, Pirreinc anp Am Conpirionine have 
explained what radiant heating and cooling mean, have 
given the fundamentals of design of such systems, have 
shown the relationship between the room air tempera- 
ture and the mean radiant temperature of the room sur- 
faces, discussed heat dissipation from a pipe coil in a 
concrete slab, ete... . . This month, he tells us how to 
figure the amount of heat delivered by a ceiling, wall or 
floor heating panel and presents a rule for this calcula- 
tion. He concludes with an explanation of figuring the 
size of pipe coil needed and shows an example of the 
calculation of a ceiling panel coil... . . The two charts 
simplify the determination of the amount of heat de- 
livered to a room by radiation, and by convection and 
conduction, by ceiling, wall or floor heating panels 











room is practically equal to the mean radiant temper 
ture of the room. 

Based on this calculation, it appears safe to adopt tle 
following rule for finding the total heat delivered by 
panel: Calculate the heat delivered by radiation a: 
assume that the heat delivered by convection is equal 
to 80 per cent, 75 per cent, or 50 per cent thereof 
Hoor, wall or ceiling panels, respectively. 


Calculating Panel Size 


The size of the heating panel for a room may !« 
determined as follows: 

1) Calculate the heat requirement of the room. (For examy 
assume 4000 Btu per hr). 

2) Calculate or assume the mean radiant temperature (MRK1 
of the room (say 70 F). 

3) Assume the maximum temperature of the panel (say 105 | 
for a ceiling panel, 90 F for a wall panel or 80 F for a flo 7 
panel ). 

4) bind from Fig. 1 the heat delivered by radiation for t! 
three panels to be 36, 20 and 10 Btu per hr per sq ft, respective! 

5) Add to these values the respective percentages for heat 4 | 
delivered by convection and find the total heat delivered by th ( 
respective panels to be 54, 35 or 18 Btu per sq ft per hr. 

6) Divide the total heat requirement of the room, 4000 br 
per hr, by the unit heat delivery of the panels and find the siz 
of the panels to be 74 sq ft for the ceiling panel, 114 sq ft 
the wall panel or 222 sq ft for the floor panel. 

7) If the assumed panel temperatures differ from those su 
gested above in (3), make corresponding changes in the calcu ‘ 
lations. : 


Figuring Pipe Coil Size a 


Having found the required size of the panel ai a 
knowing the total quantity of heat required by the root 
the required size of the pipe coil can be calculated if : 
is known how much heat will be transmitted from t! 
pipe coil to the slab per foot of pipe and for the existin 
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The pipe coils are generally 
344 or 1 in. pipe. 70 
It was shown in July, p. 423, that the 
eat conveyed from a '% in. pipe coil in a 
merete slab was at the rate of 10 Btu per 60 


conditions. 
mstructed of '%, 


r per sq ft of external pipe coil surface 
per F temperature difference between the 


water in the pipe and the air beneath the iS 50 
slab. This value is too high to be used in S L 
design because the edges of the slab in the i 
experimental set-up were not insulated, tS $<0 
because a large portion of the total heat yo 
was, no doubt, absorbed by the bed of sand QX 
and gravel on the slab and because the 2850 
radiant temperature of the concrete floor &y 
directly under the slab may have been con- S m 
siderably lower than the air temperature. S £2 
It has been found by experience that it S 
is safe, under usual conditions, to base a RS 


heating panel design on a heat transmis- lo 
sion value of about 3.5 Btu per hr per sq 
ft of external pipe surface and per F tem 


perature difference water to air. This is 


roughly equivalent to 1.2 Btu per lineal 50 


foot of 1 in. standard weight pipe, 1 Bru 
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Temperature of Heating Parrel, F 


per ft of 34 in. pipe and 0.80 Btu per ft of 


I De 
2 In. pipe. 


fig. /-Heat Delivered by Radiation to Room by Fane/ 

















It is evident that the unit rate of heat S\ 4 T T T T 
. . . ° S } ' , 
delivery by a pipe ce il to its concrete or ~ pane: ( a 
ae , ees gee er’ Q=0498 Y te ~ hy 
plaster jacket must vary with the distance eg Fle | Vie~%a 
between pipe coils and with the difference SR | a —r Pane! ge 
RZ : S wa Q=0.38 4-2 
between the temperature of the pipe coil S$ as|— oss = ae = | 
and that of the air. The unit rate of heat 8 MY 
° . . nN, | A } 
delivery increases as the distance between dha - i 1 ceiling Pane. \ | 
. - . _ fy 
pipe coils increases and also as the tem- S34 | | @ ae ‘p~"a | 
yer a ; . } —= —t + — 
perature difference (water in pipe and air ‘ zs | 
in room) increases. The unit rate of 3.5 9 8a2 — T T T a. ee | 
. ~N 5 | 
suggested above is an average value. NES 0 | | | | 
» Besa. 10 20 30 0 50 60 | 


In constructing pipe coils, it is custom- 
ary to space 1 in. pipe from 12 to 16 in. 
? 


on centers; 34 in. pipe from 9 to 12 in. 


on centers; and ¥% in. pipe from 6 to 8 in. 





Fig.2-Heat Transmission from Pare/ to Air 


Temperature Differerce, F, Farell to Air 


by Convection ard Conduction 








on centers. 

To design a pipe coil for a ceiling panel 
having an area of 74 sq ft and delivering 
4000 Btu per hr to the room, assume the 
pipe size and spacing—say 34 in. pipe spaced 9 in. on 
centers. 

Assume that the insulation of the panel is such that 
15 per cent of the heat flows upward and 85 per cent 
downward; the pipe coil must then deliver 4000 0.85 
or about 4700 Btu per hr to the panel. If, say, 90 lineal 
feet of pipe are used, the heat delivery must be 4700/90 
or about 52 Btu per ft. Since 1 ft of 34 in. pipe deliv- 
ers about 1 Btu per F temperature difference, water to 
air, this temperature difference must be 52 deg. Hence, 
ii the air temperature is assumed to be 65 F, the mean 
water temperature must be 117 F. 

If the water flows through the coil at a low velocity 
so that its temperature drop through the coil is 20 deg, 
the temperature of the water in the flow riser must be 
127 F and in the return riser 107 F. If the velocity is 
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higher, so that the water will cool only 10 deg in flowing 
through the coil, the temperatures in the flow and return 
risers must be 122 F and 112 F. 

[Dr. Giesecke’s next article on radiant heating will continue 


with a discussion of the design of a pipe coil for a floor pane 
Previous articles by the author on radiant heating and olin 


appeared in June and July.| 





Ice Cools Democrats 


] 


Cakes of ice in the roof-located air was! tl 


ers ot ‘ 
Chicago Stadium were used to cool the building during 
the Democratic national convention last month. The ice 
was hoisted up the outside of the building between the 
afternoon and evening sessions and after the might ses 
sion, over 80,000 Ib being required for a “filling.” Ox 
cupancy on nomination night was around 40,000. 
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The Psychrometric Chart 
Its Application and Theory 


By William Goodman* 








SUMMARY 


Publication of the text of this series on the psychrometric 
chart and its application and theory was completed in 
the April issue. Since then the appendices have been 
presented; these show the derivation of the various 
equations which have appeared in the text sections. The 
last two of the tables of end points for wet bulb lines 
for various barometric pressures are also given this 
month. . . . . The series of which this installment is a 
part has included new psychrometric charts for the low, 
medium and high temperature ranges, discussion of the 
theory underlying them, and instructions and supple- 
mental data for solving problems coming up in practice 











UBLICATION of the text of this series on the psychro- 

metric chart was completed in April, and the first eight 

of the appendices showing how the equations given in the 
text are derived appeared in May, June and July. Publication 
of the appendices is concluded this month. 

Some of the tables of end points for wet bulb lines for various 
barometric pressures have already appeared and the last two of 
them are presented this month. Use of the values given in these 
tables was explained on p. 613 of the October, 1939, HPAC., 


Appendix 9 


Derivation of Equation 43 of the Text 


Psychrometric Charts A, B and C were constructed by arbitra- 
rily drawing the line of zero degrees dry bulb temperature 
(f= 0) vertical to the horizontal lines of absolute humidity— 
that is, the angle a of Fig. 36 was made 90 deg for the line of 
t= 0. However, there is no reason why the line of t= 0 should 
be drawn vertical; the line for any other value of dry bulb tem- 
perature may be drawn vertical to the horizontal lines of abso- 
lute humidity. Not only this, but there is no need for any of 
the lines of dry bulb temperature to be drawn with a = 90 deg; 
any arbitrarily selected value may be used for the angle a. 

However, the value of the ratio su/su that must be used in 
constructing the chart is affected by the choice of values for 
the angles a and 8. Hence, it is important to know the rela- 
tionship between these angles and the ratio sa/sw. Such a rela- 
tionship is derived in this appendix. The derivation given here 
is valid regardless of whether point 7 of Fig. 36 lies in the un- 
saturated field of the chart or in the fogged field. 

As shown in Appendix 4, the slope of any line of constant dry 


bulb temperature is 
erry Sk pee eT eee” 


Now a line of constant dry bulb is of physical significance 


q = he 


z 


mly in the unsaturated field of the chart. It has, of course, no 
significance in the fogged field of the chart. HoweVer, regardless 
of the fact that a line of constant dry bulb temperature has no 


*The Trane Co. Member of Board of Consulting and Contributing 
Editors, 

Part 15 Part 1 was published in Heatinc. Pieinc anp Air Conn! 
TIONING, June, 1939, pp. 357-360; Part 2 in July, pp. 421-424; Part 3 
in August, pp. 485-487; Part 4 in September, pp. 549-551; Part 5 in 
October, pp. 613-615 and p. 617; Part 6 in November, pp. 671-674; Part 
7 in December, pp. 749-752; Part 8 in January, 1940, pp. 6-9; Part 9 
in February, pp. 107-110; Part 10 in March, pp. 171-173; Part 11 in April, 
pp. 239-242; Part 12 in May, pp. 303-305; Part 13 in June, pp. 367-369; 
and Part 14 in July, pp. 431-433. 

Copyright, 1940, by William Goodman 
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physical significance in the fogged field, there is no reason w 
such a line cannot be extended into the fogged field and us 
for purposes of geometric construction. Extending such 
straight line into the fogged field will not, of course, cha: 


its slope. Hence regardless of the points through which a 


oO 








sheod 


Fig. 36—Skeleton psychrometric chart used for deriving relation- 
ship between the scales of the chart and the angles 8 and « 
of constant dry bulb temperature passes on the chart, its sloy 
will always be defined by equation 1 above. 
Now, as shown in Appendix 10, the ratio angle of any line 

the psychrometric chart is given by 

Su 

—q—cotsp +coté. 

Su 
For a line of constant dry bulb temperature, the value of 
given by equation 1 and, as is apparent from Fig. 36, the angle a 
that the line through point z makes with the horizontal corr 





Symbols Used 
(For complete list, see p. 358, June, 1939, HPAC) 


h =enthalpy of air-vapor mixture, Btu per Ib of dry 
air in the mixture 

h, = enthalpy of moisture in vapor state, Btu per Ib of 
vapor 

L =actual length of a line on psychrometric chart, in 

q = moisture ratio, Btu per lb of moisture evaporated 


into the air or condensed from it 
Su = scale to which enthalpy lines are drawn on psy 
chrometric chart, Btu per in. of scale length 
Sa = scale to which absolute humidity lines are drawn 
on psychrometric chart, lb of moisture per in. of 
scale length 
t =dry bulb temperature, deg Fahr 
w = absolute humidity of the air-vapor mixture, Ib of 
moisture per Ib of dry air in the mixture 
@ = moisture ratio angle. See Table 1. 
-= slope of enthalpy lines 
Subscript “1” refers to the initial state of the substance 
and subscript “2” refers to its final state. 
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sponds to the ratio angle @ of Fig. 3. Hence, making these 


substitutions into [2], 


Su 


h, = cot B + cota Pe [3] 
Su 


But h, = 0.45t + 1061 a [4] 


Substituting [4] into [3], 


Su 
(0.45t + 1061) cot 8 + cota. [5] 


Su 


Equation 5 gives the relationship between the ratio su/su and 
the angles 8 and a. In equation 5, ¢ is the value of the one line 
of constant dry bulb temperature that is arbitrarily selected to 
incline at an angle a with the horizontal. No other line of 
constant dry bulb temperature will be inclined at this angle 
because the lines of constant dry bulb temperature are not 


parallel to each other. 


The charts of this article were drawn with a 90 deg for 
the line ¢ 0 deg. For this condition, equation 5 reduces to 
Su 
1061 cot B [6] 
su 
Su ‘Su 
or tan 8 [7] 
1061 


Values of sw and su are determined by the range of values to 
be included on the chart and the desired proportions of the chart. 
Once the values of sw and su have been found, the value of 8, 
the slope of the enthalpy lines, can be found by means of either 
equation 5 or 7. 

Because the line of ¢ = 0 was selected to be drawn vertical in 
these charts, the line of ¢ 120 deg of Chart A slopes toward 
the right. It would have been just as easy to draw the line of 
t 120 vertical that is, for ¢ 20, a 90. In this case, 
the line of ¢ 0 would have sloped toward the left of the chart. 


lor finding cot 8 in this case, equation 5 should be used. 


Appendix 10 


Derivations of Equations 44 and 45 of the Text 


Referring to Fig. 37, according to the Sine Law, 


b Lu 


sin B sin ¥ 


=s 
v 








ae 
\ 
4 &, 
| i 
ad 3 
! 7) 
of eo 


Fig. 37—Skeleton psychrometric chart used 
for deriving relationship between the ratio 
angle @, the moisture ratio q, and the angle 8 
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But, ¥ = 180 — (64+ 8) 
sin ¥ = sin (@+ 8) 


Lu 
Also, b= 


sin 0 


Substituting [3] and [4] into [1], 


Lu Lu 
sin @sin 8 sin (6+ 8) 
Lu sin (@+ 8) 
Ly sin 6 sin B 


sin 6 cos B +- cos @ sin 8 


sin @sin B 


- cot B - coté 
h, 
But, Lu 
SH 
" a 
and Los 
Su 


Substituting [9] and [10] into [8] 


i }. 
Sy Al hh 
oro + cot @ 
Sur ch a 
h. h, 
But, ] 
4 re’ 
SM 
Therefore, q otp + cot é 
Su 
Su 
and cot 6 q cot 8 
Su 


This is the basic equation giving the relationship betwee 
ratio angle @, the angle 8, and the ratio su/sa for which 
we 


chart is drawn The ratio su/su can be eliminated betw 


equation 14 above and equation 3 of Appendix 9, yielding 


cot @= cot 8 1 i+—cota 
h, h, 


Equation 15 gives the basic relationship between the ai 
6, 8 and a. In this equation, hy, is the enthalpy of water vay 
at a temperature that is equal to the one dry bulb temperatu 
whose line on the psychrometric chart inclines at an angle ‘ 
with the horizontal. 

For the condition that a 
cot a = 0 and Ay = 1061. 
Substituting these values into [15], 


90 deg for the line of ? 0 


q 
cot @ cot 8 -— | 
1061 


1061 tan 8 
tan é—= — 
q — 1061 


[Concluded] 
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The Use of the Ring Joint on 
Oil and Steam Piping Service 


Temperature and Quench Tests on Ring Joints 
Are Reported by F. R. Venton* and A. W. Marburgt 


EALIZING the existence of major differences 
between steam power plant and oil refinery opera 
tions (as outlined on p. 427 of the July HPAC), 

and realizing also that. fluctuating line temperature con 
ditions were the greatest single cause for flanged joint 
leakage, an investigation of the characteristics of the 
ring joint has been undertaken. The investigation places 
special emphasis upon the ability of the ring joint to 
withstand temperature fluctuations. 

} 


Assembly for Temperature Tests 


The first test set-up consisted of a 6 1n., 300 Ib cross 
as shown in Fig. 1. The size and pressure rating of the 
material tested was determined by the quantity of the 
steam available. In the absence of suitable quantities 
of steam at higher pressures, 350 lb steam superheated 
to 1000 F was used. In the center of the bottom surface 
of the cross was a 1% in. pipe tapping which served as 
the inlet. The steam temperature at the inlet was be- 
tween 835 and 850 F. Each test joint was made up 
using a welding neck flange with an extra strong cap 
welded to it. Welded over a drilled hole in the crown 
of each cap was a 34 in. half coupling to which the outlet 
piping was connected. As the cross was mounted in the 
horizontal position during all tests with the steam enter- 
ing through the inlet in the center of the cross and 
leaving by all four outlets, uniform conditions for each 
test joint were assured. 

The flanges and bolting conformed to the 6 in., 300 
lb standard, 1, in. flange thickness and twelve 34 in. 
bolt studs. As can be seen from Fig. 2, two oval rings, 
one octagonal ring, and a large tongue and groove joint 
were used for the first series of tests. The rings were 
made of Armco iron, maximum Brinell hardness of 90, 
in accordance with the ASA Standards, B-16e-1939. 
The ring cross-sections are shown in Fig. 3. The flat 
gasket was made of yy in. Armco iron, uncorrugated. 
The 34 in. by 6 in. full threaded bolt studs were made of 
Templex steel, a chromium-molybdenum-vanadium alloy. 
A 3 in. stainless steel ball was placed in one end of 
each stud and the other end was centered and chromium 
plated to prevent oxidation and to facilitate accurate 
strain determinations. The nuts were made of carbon 
steel, oil quenched. 

As the suggestion had been made that benefits might 
be derived by reducing the circulation of the fluid in the 
space immediately adjacent to the ring, one of the weld- 
ing neck flanges with a ring joint facing had a sleeve 
welded to it. (Fig. 2—Joint 4). 


Technical Engineer, Research and Development Dept., Crane Co. 
Testing Engineer, Research and Development Dept., Crane Co. 
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SUMMARY 


The ring joint—widely used as a fluid pressure seal for 
flanged joint connections—comprises a ring of either 
oval or octagonal cross-section confined within tapered, 
straight sided grooves cut into the faces of the two 
flanges. As applied specifically to piping, it was con 
ceived some 15 years ago in the Texas oil fields and has 
achieved a position as a joint of accepted merit where 
service conditions—on steam or oil piping—are severe. 
....» The authors gave a mechanical analysis of the ring 
joint, discussed the effect of flange separation, and ex- 
plained the advantages of the octagonal ring cross-sec- 
tion in the July HPAC. They pointed out that some 
trouble has been experienced in various steam power 
piping systems where oval rings were being used on 
high pressure service at elevated temperatures, and ex- 
plained why the same trouble has not oceurred in the 
oil industry... . . Realizing the existence of major dif- 
ferences between power plant and oil refinery operations, 
and the fact that fluctuating line temperature conditions 
were the greatest single cause for flanged joint leakage, 
an investigation of the characteristics of the ring joint, 
with special emphasis on its ability to withstand such 
fluctuations, was undertaken. Detailed discussion of the 
results of this investigation is given here. and will be 
concluded in a third article. Among the conclu- 
sions drawn by the authors as a result of the work are: 
(1) Joints assembled with rings of octagonal cross-sec- 
tion exhibited better pressure retaining abilities under 
conditions of fluctuating temperatures than did the joint 
assembled with a ring of oval cross-section, or any of 
the joints of the large tongue and groove design tested. 

(2) Substantial temperature differentials exist be- 
tween the component parts of any flanged joint when 
the temperature of the fluid being transmitted is changed. 
The thin sections of metal close to the axis of the joint 
change temperature more rapidly than the heavier flange 
section, causing flange rotation which may cause leakage 








Fig. 1—Six in., 300 Ib cross assembled for test 
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Fig. 2—Six in., 300 lb cast steel flanged cross for test of joints 


under conditions of fluctuating temperatures, first series of tests 


In assembling the 
joints a light machine 
oil was used on the 
rings and the flat gas- 
ket. The bolt studs 
were uniformly tight- 
ened, by means of in- 
creasing torques 
being applied to dia- 
metrically opposite 
bolt studs. The elon 
bolts 


was checked after 


Fig.. 3—Top, oval ring. 


sation of the Bottom, octagonal ring 


each torque applica Fig. 4 
tion with the instru- 
ment shown in Fig. 
} The process was 
continued until the 
elongation of the 
bolts indicated a bolt 
stress of 50.000 Ib 
per sq in. 


- y 
I 


effective bolt 
length, center of nut to 
center of nut, in.; 

5 bolt stress, Ib per 
In 

modulus of elasticity, 
taken as 30,000,000 Ib per 
sq in.; 


e = elongation of bolt, in. 


£90 











Thus, for an effective bolt length of 3% in. and a bol 
stress of 50,000 Ib per sq in., the elongation should b 
3.5 X 50,000 
0.0058 in 
30,000,000 


After the assembly had been mounted in the horizont 
position, thermocouples were silver brazed to the 
of each ring (Fig. 1). The top of each welding ne 
flange had a small hole drilled on the bolt circle 
depth of one-half the thickness of the flange, in w! 
Three of the four flang: 


The fourth flan; 


was placed a thermocouple. 
were similarly drilled on the bottom. 
which was used to make up the joint with the ring 
octagonal cross-section (Fig. 2, Joint B) had a ther 
couple at a point 90 deg to the top couple, also plac 
on the bolt circle. The thermocouples on the bolts w 
at approximately 90 deg to the flange thermocoup! 
These couples were silver brazed to the studs on 
exposed threaded portion between the flanges. 
The assembly was insulated with rock wool 
was achieved by the use of a sheet metal box, Fig 
which could be lowered at any time on short notic« 
the purpose of examining the joints. 


First Series of Quench Tests 
The joints were warmed over a period of 334 hi 
room temperature to 760 F. During the warm-up tl 
was at no time a temperature differential greater t 
50 deg between the bolts and flanges The rate 
warm-up was limited by the quantity of superheat 
steam available. The maximum differential between 
bolts and the rings amounted to 100 F. 

After the assembly had been warmed to a temper 

of 760 to 775 F, in which range there was less than a 
deg difference between any two thermocouples, the sup 
heated steam was shut off, and the joints were subject 


to a quench. A quench consisted of introducing 350 


saturated steam into the cross preceded by 2 gal 
accumulated condensate A temperature reduction 


300 F was effected in 15 min \s the introductior 
the quench to the test set-up was undertaken wit! 
idea of determining the temperature differentials w! 
would result from such drastic treatment, a glance 


Instrument for measuring bolt elongation 
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Figs. 6, 7 and 8 is in order. It is important to note, - 
efore analyzing the differentials, that the relative eleva 
ions of the thermocouples had a distinct bearing on the 
eported temperatures ; thus, two couples situated equi 
listant from the periphery of the flange, on the vertical 
enter line, one on top and one on the bottom, exhibit 
wo distinct values, the temperature at the top couple 
declining less rapidly during a quench than the tempera 





‘ Ow ~~ SA 
: 50 be ye + 


Degrees Fahrenheit 
ars 
4 
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ture at the bottom couple. Fig. 6 shows a maximum D tos oS 
temperature differential of 140 F between the bolts and ; —— Flanges 
the bottom of the flange of the joint made up with the a fe Ae cee oe Bolts 
oval ring, no sleeve (Fig. 2, Joint C). The comparable . —--—Ring | 
differential for Joint A with the sleeve was only 100 F oa | 
(Fig. 7), indicating a reduction in flange to bolt tem 35 
perature differentials caused by the sleeve. The sleeve IH 5 Kk | 
also caused a reduction of differentials between the flanges pga | 

“ ay =p" Fig. 6—Oval ring joint, first 
and the ring ; the maximum temperature difference be series, uninsulated, fifth quench | 
tween the ring and the top flange couple was 45 F. The 
benefits accruing from the use of the sleeve, as evidenced | 
by reduced temperature differentials, could have been a 700} | 
result of reduced fluid circulation between the flanges . 
and adjacent to the ring or a result of the thermal inertia = woo 
of the sleeve, which was }2 in. thick. E 

£500 
Second Series of Quench Tests F; 
















a + ; | av 
lo eliminate the variable of thermal inertia the sleeve z Flanges 
thickness on the second series of tests was reduced to f -——-— Bolts 
As ch as a : =) } 
ff In. AS SHOWN 1n Fig . all tour test joints on the o np Ring 










Fig. 5—Method of insulating test assembly 





0 5 K 
Time — Minutes 











Fig. 7—Oval ring joint with lip 
first series, uninsulated, fifth quench 
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Fig. 8—Octagonal ring joint, first 
series, uninsulated, fifth quench 










hot 


second assembly were equipped with light weg 


The average bolt load loss during the first series of 






10 quenches over a period of three weeks amounted to 





O/ per cent for this reason, a furtl er modification 





the second series of quenches was the use of different 





bolt stresses lwo of the joints on the second series 






were assembled with bolt stresses of 70,000 Ib per sq | 






in., one a flat gasket and the other a ring joint wit 






ring of octagonal cross-section. The other two joints 





were assembled with bolt stresses of 50,000 Ib. These 


two stresses were employed to determine the relative 
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Fig. 9—Six in., 300 lb cast steel flanged cross for tests of joints 
under conditions of fluctuating temperatures, second test series 





the outside seal was broken the system was thrown \ 
of balance and the pressure fell until such a time as 
seal was restored, at which instant the pressure in 
system began to rise again. If the inside seal brok 
pressure of 350 Ib per sq in. was admitted to the syst 


and the pressure rise was likewise recorded on the cl 
Use of Water for Quenching 


The first tests conducted with the second set-up 
cated the correctness of the idea that the outside b 
of the ring would break its seal during a quencl 


apparatus worked perfectly; it showed that the pres 


in the groove declined during the period of severest 


perature differentials and that gradually the pr 
built up again as more uniform temperatures wer 
that the ring 


established. It was reasoned then, 
| 


did not leak steam during a steam quench becaus: 


than the groove 


ring contracted more rapidly 
assured a tight seal on the inside bearing Folk 
this line of reasoning, it seemed logical to expect 
the magnitude of the leakage which had been exper 
with both flat gasket joints during the steam quer 
could be increased by performing a more sever: 
by introducing room temperature water at 350 II 
in. pressure to the test apparatus 

Kleven steam quenches preceded the first \ 


quench. Both flat gasket joints leaked on the last « 


steam quenches. The procedure for the water 
had been for steam; the test 


the super heated ste an 


was the same as it 
were warmed to 760 F, 
to expect 


off and the water introduced. ( ontrary 














rapidity of bolt load loss with initial bolt stresses of all the joints were tight. On two successiv 
70,000 and 50,000 Ib per sq in. quenches they were still tight. The next quench (1 
\s the temperature information from the first series was a water and steam quench. After the wate: 
of tests showed that the ring contracted faster than the been allowed to run through the assembly for about 
flanges under quenching conditions, it was decided to min, it was turned off and saturated steam introd 
drill a small hole into the groove of the welding neck Once again the flat gasket joint (Joint B’, Fig « 
flange used on Joint C’, Fig. 9, to determine whether the assembled with 50,000 Ib per sq in. bolt stress, i 
rapid contraction of the ring was enough to make it pull a 
away from its outside bearing. Maintaining 90 lb per Lin = in Peres Sena pre 
. aqnaryvsts j fit¢ ring i ris A) ] r ft ; if 
sq mm. alr pressure in the groove by balancing an ait ou. solstel aut ie edinadease of ts a oe 
supply with a vent made it possible to tell when the out Snel the ditsitiis Release alt altatin nad 4 » 
side or inside seal was broken or resealed. bates sevvice comiiiou ta.c tied a 
\ recording pressure gage was connected to the system ects will be considered: hub contraction of weldiy 
to make it unnecessary to watch the gage. If and when blind flanges and bolt load losses 
HOUSING FOR WAR INDUSTRY WORKERS 
Adequate housing for workers in mistakes were made. We want to es mission and it is happy to assist 
war industries, a vital item in the na timate what the probable current needs Outlining more specifically som: 
tion’s general defense program, is be- will be and how best to meet them.” the objectives of the survey, Mil 
ing made the subject of a special sur- In discussing the origin of the su Colean said: “Our main attentior 
vey by The Twentieth Century Fund, vey, Mr. Clark said, “The present be focused on policy. The time 
according to an announcement by Ev emergency survey represents an en short and the necessity is so immé 
ans Clark, executive director. largement of a general survey of hous ate that there won't be opportunit 
“The country must know what will ing that has been in progress for more for a large statistical study. We p! 
be the housing needs of the many than a year The Fund is undertak- to analyze housing policy in relat 
thousands of workers who will be _ ing this emergency research on its own to industrial policy. One guidi 
drawn into our industrial defense pro responsibility, and is bearing all of the principle is to try to find ways 
gram,” said Mr. Clark. “We want to costs itself The Twentieth Century meeting present needs that will cau 
review what was done on this problem Fund has received assurances, how a minimum amount of future readju 
in the first world war—to see what ever, that the survey will be of great ment when normal conditions ar 
measures were successful and what value to the National Defense Com- _ stored.” 
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‘ooler Footcandles for Air Conditioning 


By W. G. Darley*, Cleveland, Ohio 


ABSTRACT 


The need for better lighting, emphasized by the new 
researches on seeing, is being met with numerous in- 
stallations providing values of general lighting that 
would not even have been considered a few short years 
ago. At the same time one of the hindrances to having 
these needed footeandles is the complex psycho-physio- 
logical reaction which causes us to brand an installation 
as too hot. 

There seem to be three principal reasons which cause 
the feeling that an installation is warm: the total heat 
liberated in a space, the radiant heat emitted by the 
light source, and the psychological reaction of the ob- 
server to the color and brightness of the source and of 
the surroundings. 

Lighting practice with large tungsten-filament lamps 
has been taking these three factors into account. 

Lighting with Type F (fluorescent) iamps opens up 
new horizons. In the first place the lamps provide about 
twice the efficiency of Type C (gas-filled, tungsten-fila- 
ment) lamps; in the second place they are being utilized 
in direct and direct-indirect lighting systems with the 
result that higher utilizations are obtained. Thus for the 
same total heat effect, two or more times as much light 
with Type F lamps as with Type C lamps, can be ob- 
tained. 

Because of the method of light generation in a Type F 
lamp the heat effect per footcandle from the 40-w white 
F lamp is only about one-fifth that from large Type C 
lamps. When a thin piece of ordinary glass is interposed 
hetween this white fluorescent lamp and the place where 
the footcandles are measured, the radiant heating effect 
per footcandle is less than one-half that of daylight 
through an open window! 

In properly-designed direct and direct-indirect fluores 
cent lighting systems the brightnesses in the normal line 
of vision can be maintained at a relatively low value and, 
furthermore, the light is of a cooler color; thus the 
psychological heating effect is reduced. 

From the data presented it appears that from the 
standpoint of ventilating and illuminating engineering 
the potentialities of the new source are tremendous. 


N a fundamental paper' presented in 1938, some 

comment was made on the fluorescent lamp, a new 

light source then under development which was not 
commercially available; however, data were presented 
covering an experimental 15-w (watt) white fluorescent 
lamp. In the intervening 2'4 years the 15-w white 
Type F lamp has not only been made available, but has 
been improved to a point where its efficiency is 30 per 
cent higher than the experimental lamp which was de- 
scribed. Furthermore, higher wattage lamps (20, 30, 
and 40 w) are now listed which have even higher light 
outputs per watt input. For instance, the 40-w white 
fluorescent lamp with an efficiency of 53 1/w (lumens per 
watt)? is over 75 per cent more efficient as a light pro- 
ducer than the experimental! lamp. 

These developments have greatly broadened the field 
of application for this type of source beyond that sug- 
gested in the previous paper. No longer are the fluores- 
cent lamps considered only as better tools than the 
lumiline lamps for use in auditoriums, theaters, restau- 
rants, etc. They have taken their place with Type C 
(gas-filled tungsten-filament) and Type H (mercury ) 
lamps in the lighting engineers’ kit as sources of many 
uses. Already approximately four million are in use. 

“Nela Park Engineering Dept., General Electric Co. 


‘Numbers refer to Bibliography. 
mp alone, at 100 hours. 
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During the past 2% years there has also been a cor 


siderable amount of new research on seeing as it is 
influenced by lighting.* * * °° In addition to the tecl 
nical reports of these data the continuation of the better 
light—better sight movement and the activity on light 
conditioning are bringing the researches to the attentior 
of the public without undue delay. More information 
now available on the effect of better lighting on sell 
in the store’ and production in the factory.” The cumu 
lative effect of all these factors has been to improve 
lighting practice both as regards quantity of light (foot 
candles) and quality of lighting (considering glare, dis 
tribution, diffusion, shadows, etc. ) For instance, 
1938 the recommended minimum standards of illumina 
tion for private and general office classifications of n 
close work and close work were 10 and 20 ft- Kor 
some time the accepted minimum standards for sucl 
work have been 20 and 30 ft-c respectively. Researc! 
previously mentioned indicates that for many commor 
office tasks 100 ft-c or more are really necessary for tru 
seeing ease.” 

Of course, it has been possible to achieve the highe: 
footcandle values in isolated instances by means of gen 
eral plus supplementary lighting. Fig. 1 illustrates this 
method. In this case, 30 ft-c of general illumination fron 
indirect luminaires are supplemented with about 80 ft- 
from the directional unit located over the desk Phi 
method, however, is only suitable where the areas 01 
materials to be lighted are permanently fixed in plac 
and even then the quality of the lighting leaves some 
thing to be desired as the brightness of the supplementary 
source can cause annoying reflections. It is found, 
therefore, that the solutions for most office lighting prob 
lems (solved with Type C lamps) have been large-area, 
low-brightness general lighting systems. One of the 
most common systems of this type is that using conven 
tional indirect luminaires in conjunction with a matt 


white ceiling (Fig. 2). 





Fig. 1—Private office with location of desk fixed, the direc- 

tional supplementary lighting unit mounted at ceiling adds 80 

ft-c to the 30 ft-c from general lighting units to give over 100 ft-c 
on the work 
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Fig. 2—Typical indirect luminaires utilizing silvered-bowl lamps 
with flat white ceiling 


One of the hindrances to the utilization of higher foot- 
candles of general lighting with Type C lamps has been 
the complex psycho-physiological reaction which causes 
us to brand an installation as too hot. Three of the 
components which influence this reaction are: (1) total 
heat liberated in a space; (2) radiant heat which, for the 
purposes of this discussion, may be stated in terms of the 
amount of radiated energy per unit of light; and (3) 
psychological reaction to the color and brightness of the 
source, to the color and brightness of the surroundings, 
etc. 

Good commercial general lighting practice with Type 
C lamps today (20 to 30 ft-c) involves the use of a 
wattage of the order of 4 to 6-w per square foot. From 
the data presented in 1938 it is indicated that during a 
7-hour period this loading would raise the temperature 
in a completely unventilated office (17 ft by 171% ft, two 
windows ) only 3 to 4% F. Since with the two windows 
and transom open on a typical summer day the rise 
would be much less, about 1 F, it appears that artificial 
ventilation could readily provide comfortable conditions 
with the above loading from the standpoint of the total 
heat effect. 

At the same time it appears that 20 to 30 ft-c from 
sources should cause Jittle complaint from the 
For instance, an experiment 


Type C 
standpoint of radiated heat. 
was conducted recently’ in which subjects were blind- 
folded and had light directed upon their foreheads. The 
light was interrupted four times per minute. The aver- 
age minimum illumination from bare 100-w_ tungsten- 
filament lamps which the subject could detect by a barely 
noticeable increase in the sensation of warmth was 125 
ft-c (range 75 to 175 ft-c). It appears quite reasonable 
to suppose that had the light been directed upon the fore- 
head without interruption for a longer period (30 min 
or more), the illumination detected might have been 
lower, because when radiant energy is absorbed by the 
skin it has the same heating effect on the skin as on 
any other object except that the skin has one added 
method of disposing of some of the heat, that of the 
bloodstream being able to carry it away. Doctors 
Winslow, Herrington, and Gagge™ in a series of elab- 
orate experiments determined that the most pleasant 
condition was registered when the skin temperature is 
around 90 F. At 5 F above or below this the subject 
complains of warmth or cold. It is logical to assume, 
of course, that the amount of variation required to 
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Fig. 3—Coffers 4 ft x 4 ft recessed into ceiling 15 in. to proy ici 
higher utilization than obtained from conventional indirec; 
systems 


cause complaint would differ for individuals and 

some degree of discomfort must be present as soor 
the temperature varies from the most pleasant condi 
even though the point is not reached where the sul 
is conscious of the discomfort and complains. Hows 


from these tests it does seem obvious that 20 or 3 


should not cause any annoyance because of radiant | 

The foregoing considerations leave psychology to | 
quite a bit of the burden of guilt for producing « 
plaints of heat. The blindfold test previously mentioned 
is fundamental for it suppresses psychological factors 
One has often experienced the sensation of heat in 
teriors lighted with artificial illuminants and_ there 
may expect artificial lighting to be warm, having burned 
fingers many times changing lamps. Heat is associat 
with the warm color of light from Type C lamps, 
naturally the more light the hotter it seems. 

Lighting practice has taken these factors into accoun! 
in recent higher footcandle installations using Type | 
lamps. 
candle have been obtained by developing lighting method 
which provide higher utilizations, ¢.g., more footcandl 
per watt expended. One of the most popular met! 
of this type is that known as coffer lighting, illustrated 
in Fig. 3.'° This method involves the use of larg: 
coffers (some 4 ft x 4 ft, and 15 in. deep) recessed 1 
the ceiling and equipped with louvers to shield the eyes 


For instance, reductions in total heat per foot : 


from the brightest portion of the silvered-bowl lamps 
used. In effect, the coffer is a very large direct lighting 
unit. Besides having a higher utilization. the coffer 
method results in the highest ceiling brigiutness being 
hidden from normal view, thus reducing the psychological 
sensation of heat. 

The matter of radiant heat has also come in f 
share of study. As a result of cooperation between paint 
manufacturers and illuminating engineers progress has 
been made on the development of a new type of paint 
Paints have beet 


yr ts 


for use on light-reflecting surfaces. 
made which reflect 75 per cent of the light (visible 
radiation) emitted from Type C lamps but which reflect 
only 30 per cent of the total energy radiated from thes 
lamps.'* 

One of the most interesting approaches toward ove! 
coming the undesirable psychological sensation of heat 
from too high a brightness in the field of view has been 
the development of a metal ceiling with an aluminum 
finished surface having ridges of a special contour w! 
reflect the light rays in such a manner that a larger 
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centage is directed downward, reflections near the 
horizontal being minimized’ (Fig. 4). As a result, 
the brightness of this ceiling, when viewed from a dis- 
tance, appears much less than that of the usual flat white 
ling receiving the same light flux. Thus for the 
ame number of footcandles on the work plane the sensa- 
tion of brightness is materially reduced, the color of 
the ceiling changes from the warm white obtained with 
a flat white ceiling to a neutral gray, the result being 
that the psychological reaction is decidedly on the cool 


vy 


side. 

It appears, therefore, that the way is still not closed 
to the attainment of higher values of cool footcandles 
with Type C lamps. 

Now take into consideration fluorescent lighting and 
its effect on air conditioning as regards (1) total heat, 
(2) radiant heat, and (3) psychological reactions. 


Total Heat 


The Type F lamp differs radically from the Type C 
and Type H lamps in that instead of being concentrated 
and having a high brightness (maximum for 500-w 
inside-frosted Type C lamp—290 candles per square 
inch) it is extended and has a relatively low brightness 
(maximum for 40-w white Type F lamp—4 candles 
per square inch). While the source brightness of the 
fluorescent lamps, when compared to that of the filament 
lamps, is thus hardly more than a glimmer, it is still 
high enough to be a limitation to the indiscriminate use 
of fluorescent lamps for direct and direct-indirect light 
ing in commercial areas. It is felt, for instance, that 
the brightness of the l-in. (T-8) Type F lamps is high 
enough to exclude their use in any system which per- 
mits direct viewing of the lamps by or direct specular 
reflection of the lamps to the eyes of the observer. On 
the other hand, for the majority of commercial uses the 
brightness of the 1%-in. (T-12) Type F lamp is judged 
to be tolerable from the standpoint of reflected bright- 
ness, particularly if footcandles are high (50 ft-c and 
up). At the same time, the brightness of the T-12 lamp 
is higher than one would care to tolerate in the normal 
line of vision. 


There are two viewing directions for which the fluor- 
escent lamps can be shielded: 


one for viewing cross- 





fy 

i} A, 

Uy, 
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Fig. 4—Formed metal ceiling painted with aluminum 
paint directing light downward rather than diffusing it 
in all directions, as in flat white ceiling 
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wise, or normal, to the axis of the lamp (Sketch 4, Fig 
5); and the other for viewing along the axis of the lamp 
(Sketch B). 
when viewing crosswise. 
viewing in this direction if the T-12 lamp is shielded to a 
45 deg angle below the horizontal (Sketch C), a good 
degree of comfort will prevail; that for viewing along the 


The maximum brightness is encountered 
Observation indicates that for 


axis, a shielding angle of at least 30 deg is desirable 
(Sketch D). 


or translucent—if the latter, their brightnesses should 


] 


The shielding media can be either opaque 


be of a low order, depending somewhat upon the system 
Of course, more shielding than indicated should provide 
greater freedom from the possibility of annoying direct 
glare. In other words, if care is taken, the T-12 Type 
F lamp may be used to provide direct and direct-indirect 


lighting with an acceptable degree of comfort. Figs. 6, 7 
and 8 illustrate such typical fluorescent lighting methods 
These systems result in higher utilization of the light 
generated 

than the 

more com \ 
monly - used, 


comtortable 





forms of fila 





ment light- ~ 
ing a 
Thus there 


are often two 


factors which O 
tend to re- 


duce the total | ' 
heat per foot J 

candle with t_ 

oS x ae 

lamps: (1) 





higherlamp | | 


efficiency, and | | 


] 
ml 


(2) higher 
Fig. 5—Maximum fluorescent lamp 
brightness is found at the normal or 
crosswise viewing angle, A 





utilizations of 
light. For in- 
stance, Table 
1 shows the 
relative watts (and btu) per square foot required to ob 
tain 50 ft-c average in service in typical large and small 
offices. Since the auxiliaries for the Type F lamps are 
usually located in the same room with the lamps, the 


Fig. 6—Six 40-w white fluorescent lamps per outlet in open top 
direct-indirect luminaires. “Eggcrate™ louvers provide shield- 
ing of the lamps from below. Forty-five footeandles average 


in service are obtained in the room 
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Fig. 7—Direct lighting units mounted at ceiling, each accommo- 
dating six 40-w white fluorescent lamps, provide 40 ft-c average 
in service in office 


wattage (heat) losses in the auxiliaries are included. For 
the indirect and coffer filament systems and the direct- 
indirect and troffer fluorescent systems, it is apparent 
that for the same dissipation of total Btu per square foot, 
it is possible to obtain over twice as many footcandles 
with fluorescent lighting as with filament lighting. Con- 
sidering an extreme case, an allowance of 5-w per square 
foot in an office 14% ft x 17% ft (11%-ft ceiling) would 


work out as follows: 


1. Conventional indirect (filament lamps)........ ...16 ft-c 
2. Coffer (filament lamps)........ AAR T 7 SME ES ..27 ft-c 


3. Troffer (fluorescent lamps)...... eye NE eae ...64 ft-c 
Thus, if 5w per square foot is a practical load for 
which to air condition today, desirably high footcandles 
are immediately available with Type F lamps. 


Radiant Heat 


While the reduced total heat per footcandle with 
fluorescent lighting is significant, it is in the lower 
radiant energy per lumen that the greatest gain lies. 

One is not conscious of any great amount of heat or 
heating effect from the hundreds of footcandles of light 
coming from the sky through a window or in the shade 
outdoors. Daylight footcandles are relatively cool, pri- 
marily because the high temperature of the sun results 
in much less invisible energy accompanying each lumen 
than is the case for most artificial illuminants. This is 
analogous to a high luminous efficiency for a lamp. In 
addition to this primary cause of cool daylight footcan- 
dles, the water vapor in the atmosphere absorbs a con- 
siderable percentage of the invisible infra-red energy 
accompanying the light. The result is high illumination 
without perceptible or undue discomfort due to heating 
effect. Type F lamps provide daylight footcandles, partly 
due to the increase in luminous efficiency and partly due 
to the methods of light-production involved. A study 
of Figs. 9 and 10, illustrating the energy distributions 
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Table 1—Approximate Watts Per Square Foot for 50 Footcan, 
Average in Service for Various Lighting Systems 





Room S1zE@ 








ver " Bru's k 
Urmi- | Watts So F 
SysTEM Wipts | LENGTH | ZATION PER PER Ho 
Fr In.| Fr In. } So Fr! LAM} 
| OPERAT 
FILAMENT LIGHTING 
Conventional Indirect.| 14 6/| 17 6] 0.25 15.4 52 
Conventional! Indirect.| 50 | 70 0.44 8.7 29 
Coffer 14 6 | 17 6 | 0.36 | 9.3 31 
Coffer | 50 | 70 | 0.52 6 21.9 
| 
FLUORESCENT LIGHTING || 
Direct-Indirect Mm @€137 61 Ont | 5 18 
Direct-Indirect | 50 70 | 0.46 3.6 12.2 
Troffer -— Ora -© | 0.39 3.9 13.4 
Troffer 50 70 0.55 | 2.8 9 





*All ceiling heights 11 ft 6 in. Average reflection factors Ceili 
per cent; sidewalls 80 per cent. 

»Includes losses in ballasts of Type F lamps—40-w white Ty 
lamps over-all efficiency 43% lumens per watt. Type C lamps 
lumens per watt. 


of a 500-w Type C lamp and a 40-w white Type F lany 
respectively, shows that on the basis of total radiated 
energy the radiated watts per lumen for the filament 
lamp are 0.045, for the fluorescent lamp are only 0.0087 
Thus 250 ft-c from fluorescent lamps are no warmer 
than 50 ft-c from filament lamps! 

Besides confirming that the heating effect per foot 
candle for light from 40-w white Type F lamps is onl) 
about one-fifth that of light from large Type C lamps, 
Table 2 reveals other surprising results. For instance, 
the heating effect of light from the 40-w white Typ: 
lamp is only about twice that of the coolest daylight 
e.g., Skylight through a closed window. When a thi 
piece of ordinary glass is interposed between the lamy 
and the place where the footcandles are measured, the 
heating effect per footcandle is even less than that 
the coolest daylight! 

To find out whether or not the energy distributio 
data (Figs. 9 and 10) and the energy-footcandle m 
surements (Table 2) really applied to human beings, t! 
blindfold test was repeated using a bare 15-w daylig 
Type F lamp (30 lumens per watt). With the light di 
rected upon the forehead interrupted four times 
minute the average minimum illumination which the sul 
jects detected by a barely noticeable increase in the se: 
sation of warmth was 600 ft-c (spread 500 to 700 ft 





Fig. 8—Troffer system of fluorescent lighting, for use with sound- 

conditioning. Centinuous rows of troffers, on 3-ft centers, ac- 

commodating 40-w white fluorescent Type F lamps provide an 
illumination of 45 ft-c 
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Fig. 9—Distribution of the energy emitted by a 500-w tungsten- 
filament lamp” 


This compares to the average of 125 ft-c previously given 
for the 100-w Type C lamp. Extrapolating, it is found 
that for the more efficient 500-w. Type C and 40-w white 
Type F lamps the ratio would be about 160 to 900 ft-c. 
Thus these more practical tests show that the energy 
content of the light from the more efficient Type F lamps 
is only of the order of 1/5 to 1/6 that of the light from 
commonly-used Type C lamps. The blindfold test thus 
verifies with human skin and its sensory nerves the 
results obtained with the thermopile which measured 
the heating effect per footcandle. Approaching the cool- 
ness of natural daylight with artificial daylight is an 
achievement of very great significance and potentiality. 


Psychological Effect 


Psychological reactions are determined in large meas- 
ure by past experiences one way or another. Thus, to 
date the sensation of heat from artificial illumination in 
interiors has often been experienced and, although it is 
likely to be warm, the heat in footcandles from skylight 
through windows is not expected to be noticeable. It 
should also be noted that with daylight we are accus 


In 


: tomed to hundreds of footcandles without an undue 
sensation of heat while artificial 
felt to be warm at relatively low illuminations. 
both the white and daylight Type F lamps have color 
temperatures nearer to that of daylight than commonly- 
used Type C lamps, the light from the Type F lamps 
is definitely psychologically cooler than that from Type 
C lamps. Naturally the daylight Type F lamp rates 
considerably cooler on this basis than the white Type F 
lamp. 

Within limits, a reduction in the area or degree of 
a brightness in the field of view results in a reduction 
in the psychological sensation of heat. In many of 
the systems utilizing the T-12 Type F lamps, the lamps 
are well shielded from the view of the room occupants 


lighting has been 
Since 


wie ss 


Table 2—Approximate Relative Radiant Energy or Heating 


Effect Per Footcandle 


RELATIVE ENERGY 


SOURCE PER FOOTCANDLE 

40-w white Type F lamp (53 1/w 1.00 
40-w daylight Type F lamp (45 1/w 1.25 
40-w inside-frosted filament lamp (11.7 1/w 6.6 
100-w inside-frosted filament lamp (16.2 1/w 57 
200-w inside-frosted filament lamp (18.4 1/w) 5.1 
)-w inside-frosted filament lamp (20.0 1/w) 4.5 
5 inlight through open window 1.25 
Sunlight through & in. glass window 1 04 
Skylight through \% in. glass window 0 67 
sin of ordinary glass interposed between 40-w white Type 

* lamp and surface on which measurements were madea 0.44 











For filament lamps this would result in about a 20 per cent reduc- 
in heating effect per footcandle. 
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Fig. 10—Distribution of the energy generated and emitted by a 


40-w white fluorescent lamp 


but not from view by the work. (Figs. 6, 7,8). Thus 





the brightness of the work is increased without increas 
ing the brightness of the luminaires or ceiling in_ the 
normal field of view. Naturally, the sensation of heat 
also depends somewhat upon the color and intensity of 
all surrounding brightnesses. 


Summary 


At the wattages per square foot for which it seems 
practical to air-condition today, the Type F lamps pet 
mit illuminations far in advance of those obtainable with 
Type C 
because they can be used in systems having higher 
utilizations, such being made 
the lower the lamps. At 
higher illuminations with Type F lamps there may be 
less heat effect per footcandle than for skylight—cer 
tainly less if the majority of the light passes through 
glass or plastic before reaching the room occupants. Fut 


lamps because of their higher efficiency and 
systems feasible by 


brightnesses of these 


thermore, since the daylight and white lamps give ps\ 
chologically cooler colors of light, we are indeed ready 
to enter the new era of a completely controlled environ 
ment—an environment with light, air and sound con | 
ditioning, an era of competing not with darkness but 
with daylight. 
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Society Research Facilities Offered for National Defense 


CKNOWLEDGMENT was made on July 23, by 
Irvin Stewart, secretary of the National Defense 
Research Committee of the Council of National Defense, 
of Pres. F. E. Giesecke’s offer of assistance through the 
Committee on Research of ASHVE, to further the de- 
fense program of the nation. It was pointed out by 
President Giesecke that the Society’s Committee has 
been actively functioning for over 20 years in directing 
and coordinating fundamental research in the field of 
heating, ventilating and air conditioning, and that it 
had at its command comprehensive laboratory facilities 
with experienced personnel which places it in a position 
to offer material aid in the solution of engineering prob- 
lems involving the control of atmospheric conditions, the 
elimination of toxic fumes and gases and the establish- 
ment of temperature and humidity standards wherever 
needed for national defense purposes. 

In the nation-wide mobilization for national defense 
important problems confront the engineering profession 
and President Giesecke believes that full cooperation 
should be given by members to the efforts of leading 
engineering organizations which have sponsored a 
nation-wide census of engineers and architects skilled in 
the design and supervision of all types of construction 
needed in case of national emergency. The participat- 
ing organizations are the American Institute of Archi- 
tects, American Society of Civil Engineers, American 
Institute of Electrical Engineers, American Institute of 
Mining and Metallurgical Engineers, American Society 
of Mechanical Engineers, AMERICAN Society OF HEAt- 
ING AND VENTILATING ENGINEERS, American Society of 
Refrigerating Engineers, American Society of Military 
Engineers, American Institute of Consulting Engineers 
and National Society of Professional Engineers. 

The listing and classification of engineers is being 
carried on in the offices of ASCE, Engineering Societies 
Bldg., 29 West 39th St., New York, N. Y., and the 
architects at the headquarters of the 4/A, Washington, 
D. C. This census is to determine those skilled in the 
design and supervision of construction of airports, water 
supply, purification plants, storage, and industrial waste 
disposal systems, roads, tunnels, port developments, in- 
dustrial plant expansion, barracks, and the necessary 
mechanical, heating, ventilating and refrigerating sys- 
tems. 

The American Engineering Council through its presi- 
dent, A. J. Hammond, has placed all facilities of that or- 
ganization at the command of the President, and F. M. 
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Feiker, Executive Secretary, has indicated that a \\ 
House reply states that while, “it is still too ear! 
assign a definite task the offer may be accepted ii 
future.” 

The American Society of Mechanical Engineers 
announced a three-point program which includes 
offer of the services of special committees of expert 
production problems, the addition of 12 leaders o| 
dustry to its National Defense Committee and a gener 
pledge of such aid as may be required. 

The Society of Automotive Engineers has establish 
a special committee to deal directly with defense pro! 
lems. 

The preparedness program continues to be the cente: 
of interest in Washington, as the National Defense Con 
mission proceeds with its organization and the treme 
dous task of coordinating the plans to build up an ad 
quate Army and Navy and furnish ample supplies 
equipment for their use. 

The defense commission has named a large number 
advisory committees representing various phases oi 
dustry. Dr. Vannevar Bush, president of Carnegie Insti 
tute of Technology, is chairman of the National Defens: 
Research Committee, which has been organized to “a 
celerate the creation or improvement of instrumentalities 
for national defense.’ Careful study is also being give 
to the matter of employment opportunities and the S: 
ety for the Promotion of Engineering Education 1s ac- 
tively assisting in this program. 

Other features of the program of particular interest t 
engineers are: 

The Commissioner of Patents has been authorized | 
withhold the granting, and hence the publication of pat 
ents on devices relating to national defense. 

The Census Bureau will give priority to the productiot 
of statistics useful in defense in analyzing returns fron 
the 1940 census. 

The United States Housing Authority will utilize 1ts 
experience in the construction of low-cost housing [0 
slum areas to take over the task of building living 
commodations for civil and military personnel. [t has 
on hand $180,000,000 available for this purpose. 

In Washington, a new building now being completed 
for the Social Security Board will be turned over, in- 
stead, to the National Defense Commission and the War 
Department. In addition, Congress has been asked to 
approve the construction of two new office buildings co! 
taining 1,100,000 sq ft of space at a cost of $7,700,000 
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Air Flow Measurements at Intake and 


Discharge Openings and Grilles 


By G. L. Tuve* and D. K. Wright, Jr.** (MEMBERS), Cleveland, Ohio 


This paper is the result of research sponsored by the 
AMERICAN SocieTy OF HEATING AND VENTILATING ENGI- 
NEERS in cooperation with Case School of Applied Science 


Summary 


O OBTAIN true air velocity or volume from the 

readings of air velocity meters, an application 

factor must be applied in addition to the correc- 
tions for instrument calibration. 

For rotating vane-wheel anemometers, the recom 
mended application factors for most conditions are 0.85 
for air inlet openings, and 1.03 for air discharge open- 
ings. For the velometer used at air discharge openings 
an approximate application factor of 0.93 is recom 
mended. The limitations of these factors are given in 
Tables 1 and 2. These two tables are the result of 
correlations between the 1000 or more instrument 
traverses here reported and the data presented else- 
where by several other investigators. 

The influence of each of six important variables upon 
instrument readings is discussed, for both air intake 
and air discharge openings. 


Definitions: True Velocity vs Instrument Reading 


The air velocity across the face of an opening is not 
aniform, in fact a wide range of velocity readings can 
frequently be obtained.'. Since an air intake or an air 
discharge opening is usually a contracted section, the 
velocity varies both at right angles to the flow and in 
line with it. A velocity reading refers to a single loca- 
tion, and the reading will probably change if the instru- 
ment is moved either from side to side or in or out. 

But there are no instruments for measuring air veloc- 
ity at a point, because an instrument, tube or jet will 
occupy an appreciable area across the face. The instru- 
ment will also be affected by other conditions, such as 
pressure or temperature, as well as by velocity. Hence 
the velocity pattern obtained will depend on what in- 
strument is used. If an average velocity is required, an 
arbitrary method of averaging must be agreed upon. If 
the average velocity is to be multiplied by an area to 
obtain volume, that area must be clearly defined or 
designated. 

The following statements and definitions are in accord 
with the general practices of many test engineers, and 
will be used for the purposes of this investigation : 

Location of Instrument: If the opening is covered with a 
grille, the instrument should touch the grille face, but should not 
be pushed in between the bars. For a free opening without a 
grille, guide wires should be stretched across the plane of the 
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Table 1—Application Factors for General Use of Anemometers 
and Velometers 


Appiuication Facror 
A NEMOMETER \V FLOMETER 
+ In. ro 6 In. Srres Spor let or 
Ve erry 400-1500 Averacine Jer 


Are Intake Orentncs (Room Fxuavust 
Any size or shape of rectangular intake 
more than 4 in. wide and up to 600 »« 
in. with flange at least 2 in. wide. either 
free-open or with grille with free open- 
ing 60 per cent or more of the core area oH R&S 


Ar Discuarce Orentnes (Room Suppry 
Any size or shape of rectangular discharge 
opening more than 4 in. wide and up to 
600 #q in. area, with length of approact 
duct at least equal to twice the emalier 


side, and with free opening 70 per cent 

or more of the core area, no directional 

vanes 1.03 
EgvaTtion For Ust 

|} Application } { Av. Velocit ) ( Designated 
rrue Volume, cfm= jb —_— } 
, ( Factor { thy Instrument | { Area 

Designated Area for intakes Core area 
Designated Area for discharge openings with anemometer average 

between core area and free-open area at the plane of the near fac« 
Designated Area for discharge openings with velometer free-open area 


Average velocity by instrument is obtained from equal-time traverse of 
4 in squares, corrected for instrument calibration 
Note For data on accuracy of these application factors, see text 


Table 2—Correction Factors 


For low air velocities or very large openings, the instrument 
application factors given in Table 1 should be multiplied by the 
following additional correction factors 
Arr Vetocrry Correction 





Roratinc Vane ANEMOMETER VeELOMETER 
VELOCITY BY 
InsTRUMENT, F pw FACTOR FOR FACTOR FoR I rOR FOR 
INTAKE DiscHarce Da RGI 
700 100 1.00 1.0 
600 1.00 1.00 1.05 
500 1.00 1.01 10 
400 1.01 1.03 1.15 
300 1.03 1.06 1.22 
200 1.0) 1.10 
™IZE CORRECTION 
r Intake 
Area or InTAKt CORRECTION 
Orentinc So In Facror 
500 1.01 
1000 1.0 
1500 1.14 
2000 1.16 


Caution Approach Conditions 


The factors given in Tables 1 and 2 do not apply to duct-end intakes 
without flanges or to discharge openings in thin-walled plenum chambers. 


opening and the instrument held in the plane of the guide wires 
The anemometer must always be held in such a manner that 
the air flow through the instrument is in the same direction as 
was used for calibration (usually from the back toward the 
dial face). An instrument, tube or jet should be held in place 
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INTAKE MEASUREMENTS 
MADE HERE 








CALIBRATED METERING NOZZLE~ 


Fig. 1—Diagram of test unit for air intake studies 
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CALIBRATED DISCHARGE 
METERING ORIFICE MEASURE MENTS 
MADE HERE 


Fig. 2—Test set-up for study of air discharge openings 


Fig. 3—Hook-gage micromanometer used for draft gage cali- 
brations 


by means of a thin handle (1% in. in diameter or less) and the 
hands and body of the observer should be entirely outside the 
area of flow. A string and rubber band may be used for start- 
ing and stopping the totalizer. 

Average Velocity by Instrument: The total rectangular open- 
ing or core area is to be divided into squares or rectangles 3 in. 
to 5 in. on a side, and the average velocity by instrument will be 
the arithmetical average of the readings in these squares. Total- 
izing instruments may be moved from one square to another 
without stopping the totalizer, but an interval of at least 10 sec- 


onds in each square is recommended. 

True Average Velocity: The true average velocity is obtained 
by dividing the true volume of air in cfm by the designated area 
in square feet. (In calibration tests the true volume of air is 
measured by an independent meter of approved accuracy.) The 
true average velocity is also obtained as the product of the appli- 
cation factor and the average velocity by instrument. 


Designated Area: (a) For air intake openings, the designated 
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a) 





area is the core area, or the total area within a rectangle dr: 
through the outer edges of the outer openings. (b) For 
discharge or outlet openings, the designated area may be ei: 


the free area or the arithmetical average of the core area 
the total free-open area at the plane of the near face, depen 
on the instrument used, as in Table 1. 


Application Factor: The application factor is the facto: 
which the average velocity by instrument is to be multiplie 
obtain the true average velocity. 


Equations: 


Average velocity by ) — ) fone Average ) 
instrument, fpm. Factor Velocity 


True average ) * Honing ) True 
velocity, fpm. area, sq ft Volume 


— 


Instrument Calibrations and Test Methods 


The velocity instruments (anemometers and vel 
eters) used in this investigation were new instruments 
calibrated before and after the tests by the met! 
described in a previous paper.* To obtain instru 
readings, the calibration corrections were applied in 
cases. Calibrations in a wind tunnel were taken 
standard for the velometers, and calibrations by a 10-ft 
rotating arm were used for the anemometers. With 
arm length of 10 ft or more, the agreement between t! 
two methods is within about 2 per cent. 

The test equipment for air intakes is shown in Fig 
and that for air discharge openings is shown in Fig. 2 
The primary air measurement was by calibrated nozzles 
and orifices, which had been checked against each other 
and against impact-tube and pitot-tube traverses wit! 
an accuracy closer than 1 per cent. Inclined manometer 
gages, calibrated within 0.001 in. of water were used for 
measuring impact pressures and differential pressures 
the calibration standard being the water-filled precisior 
hook gage shown in Fig. 3. This gage could be read t 
the nearest 0.0005 in. of water. Plenum and duct pres 
sures were always measured by two independent gages, 
each connected to a different set of pressure taps. All 
ducts and plenum boxes were carefully sealed, and were 
calibrated for leakage both before and after the tests 

The question of what test methods to use in the de 
termination of instrument application factors requires 
some analysis of stream characteristics as well as of 1 
struments. When an air stream flows through a con 
tracted section such as an orifice, a nozzle or a grille, th 
drop in static pressure and the increase in velocity 
not take place instantaneously. On the contrary, an 
appreciable length or distance in the direction of fi 
is required for the minimum downstream pressure to be 
reached and the maximum downstream velocity attained 
Similarly, the velocity distribution across the streat 
varies with the type and length of approach. 

Apparently then, none of the common instruments 
(except a modified pitot tube), will measure true velo 
ity, because the pressure gradients and the velocity gra 
dients are not properly accounted for. The instrument 
application factor must therefore compensate for these 
SASHVF. Recearcn Reroer—The Use of Air Velocity Meters, by G. ! 


Tuve, D. K. Wright, Jr. and L. J. Seigel. (ASHVE Transactions, Vol. 
45, 1939.) 
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is Fr ; l J | 1 | i | ] Air Intake Openings 
Room Exhaust 







| 
| 
8 in. Flange 4 in. Flange 2, ia. Flange 1 in. No Flange All intake openings move all by a conversio1 i | 
No Error No Error No Error Flange Error 15 ee oan a ee Se net Fae a 
oe pay pressure to velocity. Hence a suction or vacuum ex | 
San S pas in or near an air intake, and the impact-type of measur 
ce ' 
ing instrument such as an impact tube or a velometet 





Fig. 4—Test results showing effect of width of flange on accuracy 
of anemometer factor recommended in Table 1. Tests on 12-in. 
square intake against the stream. The reversed tube, facing down 





jet reads sero when placed in an intake opening facing 







stream, is unsatisfactory because of the shape-factor. The 






gradients, as well as for the defects inherent in the common pitot tube is also unsatisfactory, because 

















































































instrument when it is used in non-uniform streams. And impact and static openings are too far apart and because | 
finally, this application factor must be based on rigid low-velocity measurements are very difficult. The ro 
and arbitrary methods of calibrating and using the in- tating vane-wheel anemometer reads too high in most 
4 strument, especially if average velocity is required. These cases, but its readings are highly consistent and it 1s 
ar . . ha » . . . | 
‘ difficulties lead to the simple definition of the application the most convenient instrument to use. An investiga 
te factor as the true metered volume divided by the instru- tion of the use of the anemometer at intake openings 
Ee ment reading (or the average of several readings). For has therefore been made. 
5 rectangular openings, which are the only ones considered An air intake opening in a wall is essentially the up 
y in this paper, the area is abitrarily divided into small stream side of a flat-plate orifice, or of many orifices side 
a squares or rectangles 3 in. to 5 in, ona side, and a read- by side. The yet ce yntraction which takes pl ice with flow 
¥ ing is taken in each. The instrument calibration is then through such an orifice affects the readings of an ane 
: applied. mometer traverse. If the air intake is at the end of a 
If the rotating arm method can be used for calibra- thin-walled duct, with no flange at the entrance, the fl 
; tions, it is by far the easiest and most consistent for pattern will be entirely different, and hence a different 
f *,* . - . . . “ite - ; " 
velocities below 1000 fpm. If a wind tunnel is to be anemometer application factor must be used. An intake 
used, it must have a long smooth 
inlet nozzle, with supply from a Table 3—Data on Anemometer Measurements at Air Intakes 
ae oetoertamn 6 eee TT ~ 
" 
. . toe : Aver | ee 
from the atmosphere in a quiet ia tie ak Pan eee ™ jreascs | Deve 
¢ room The readings must be OPENING APPROACH Anemom./Traverse Comper: Test Raw APPLICATION 
f : ° ’ ? In. Dra. | Posrrions! Traaver s. VeLoci F pm Fac k 
f taken far enough downstream to ries ; Mean Mas 
¢ obtain the maximum velocity. Errect or Size or Openixc 
- > - _ — hota “si —— 
$ Under no circumstances should 14x5 Wide Flange 4 ‘ 1s 5 | 435-1215 | 10.854 
4 ‘ . ‘ 14x6 Wide Flange 4 8 12 4 610-1205 0.840 ' 
air velocity meters be calibrated 14x8 | Wide Flange 4 . 3 > | 440-1350 0 856 : 
: . 4 ° . 14x10 Wide Flange 4 12 4 8 445-045 0 260 0 5 1 | 
5 in a fan duct, or in the discharge 24x5 | Wide Flange 4 6 10 6 | 505-1230! 0.864 
f . " - 8 ‘6x8 Wide Flange 4 4 19 6 565-1360 0.856 oO 8 
from a duct or pipe, or trom a 12x12 Wide Flange 4 9 8 9 444-932 0.834 4 
_ 18x18 Wide Flange 4 16 ; 1 74 0.864 
; square-edged orifice or a short- 24x24 | Wide Flange 4 6 9 ; 319-370 0 880 04 
y or ° . 30x42 Wide Flange 4 80 ; 460-580 0 O73 oo ' } 
; type nozzle. There is no satis- 36x50 | Wide Flange ‘ 70 10 575-630 0.99 
; factory way of checking the Errect or Fianct Ree: 
errors produced in these latter — 12x12 | 8° Flange ; | 6 | 12 | «= | 470-035 | 0.8% | 02) 06 
sere 5 12x12 4” Flange ‘ 9 28 ) 444-93) 0.834 0.4 1.0 
cases. 12x12 2” Flange 4 ) Ss 8 336-933 0 83 0 1 
12x12 1” Flange 4 9 25 330-940 0 840 12 
12x12 Duct End—No Flange 4 7) 16 5 313-893 0.716 0 02 
Variables Affecting Instru- Errect or Low Vetocities nis 
5 ment Readings 24x24 | Wide Flange Aly a eo tak 1390 | 0.988 
24x24 Wide Flange 4 36 ; 1 1 0 x 
24x24 Wide Flange 4 36 3 1 28 » 910 . 
oo a4 , ae = 24x24 Wide Fle 4 6 ; 267 0 895 ) 
Six major variables affect the 24x24 | Wide Flanne ‘ ~ - ; ao °. 
Veh e . wafas 2 Wide Fl 36 ; 1s? 0 880 
reading of a velocity meter when can | whe : 6 ; 370 ° ae 


Errect or No. or Traverse Posrrions 





it is applied to either an air in- 




















take or an air discharge open- "Sani? | Dect Rad—No Planes : ” > eo . on TTay 
ing : 12x12 Duct End—No Flange J 4 21 6 450-955 0.74 0.1 04 
. 12x12 Duct End—No Flange ; 9 29 ? 304-985 0.71 1.4 4.2 
T f 12x12 Duct End—No Flange ; 16 43 is 316-954 0.719 0 ys 
2 vy - 12x12 Wide Flange ; 4 12 4 440-955 0.879 oO ¢ 10 
ype ° approach to the open 12x12 Wide Flange ; 16 12 4 470-935 0 834 0.2 O¢ 
ing. = : = 
2. Total area of opening. ~ eee. 
Sha j ; ; 12x12 Duct End—No Flange 6 4 29 5 390-994 ; 5 
pe of opening, or dimension 12x12 Duct End —No Flange 4 9 16 5 313-893 > 716 5s 8 
ratio. 12x12 | Duct End—No Flange 3 16 43 15 316-054 19 
A; . 12x12 Wide Flange 4 9 8 ) 444-932 S34 »4 1.0 
4. Air velocity. 12x12 | Wide Flange ; 16 15 5 357-935 , ‘3 
5 , ; oa . 24x8 Flange and Grille ; 12 6 2 3990-830 ii 
5: Type, size and position of in- 24x8 Flange and Grille 4 12 6 4 618-1000 0 888 ( 
strument. — —__— —_—— —— — 
: : . E ct or Gait 
6. Screen or grille, if any. ae TET an te fe <.  RS . 
ER - 5 24x8 Bar Grille and Flange Sand 4 12 12 4 400-1000 0. 882 oO ¢ 1 
ach of these six factors has ts (| ae Peed Ou ‘ 10 6 4 | 50-1400; 0.78 v 
been investi ; 71% Free Area 4 6 15 5 00-1050 0 a4 ,a 1 
been inv estigated in turn, first 126 | Bar Geille and Flange ; : + 5 | zep-eeee | = 8. one os 1 
th . . net 1? 2 
‘or air intakes, then for air dis- |) a , a - prays at \g 







charge openings. — — 
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VELOCITY BY ANEMOMETER -FPM 


Fig. 5—Typical curves of application factor vs air veloc- 
ity for air intakes 


A—24 in. sq flanged open duct 

B—12 in. sq sharp-edged open duct 
C—12 in. sq flanged open duct 

D—8% in. sq flanged open duct 

E—5 in, x 24 in. flanged open duct 
F—S in. x 24 in. low resistance grille 
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3 in, Anemometer { in. Anemometer 6 in. Anemometer 
No Error No Error Error less than 
1 per cent 














- 
1) |e 
j L 
16 Squares % Squares 4 Squares Center Only 
No Error No Error Error Error 
4 per cent 12 per cent 


Fig. 6—Test results showing effect of size of ane- 

mometer and number of traverse positions on accu- 

racy of anemometer factor recommended in Table 1. 
Tests on 12-in. square intake 


opening with a flange is intermediate between a wall 
opening and an open-end duct, but unless the flange is 
very narrow it acts like a wall opening, as is demon- 
strated by the test data of Fig. 4 (see also Table 3). 

The shape and size of an air intake opening has less 
effect than might be expected. If the opening is over 
4 in. wide and not more than 400 sq in. in area, the 
anemometer application factor remains constant at 
about 0.85. Examples from tests are given in the first 
section of Table 3. For intake openings of 500 sq in. 
or more, the application factor increases due to less edge 
effect, (see Fig. 10), and a correction factor from 
Table 2 should be applied. 

In the velocity range from 400 to 1500 fpm the 
anemometer application factor is practically constant, 
as is shown by the typical traverses of Fig. 5, as well 
as by the deviations listed in Table 3 covering about 500 
traverses. For air velocities below 500 fpm the applica- 
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tion factor increases, and a correction must be app! 
as given in Table 2. 

The size of anemometer has little effect as long as 
traverse squares are nearly the same size as the a 
mometer diameter. Results of tests in a 12-in. squ: 
intake, with three sizes of anemometers and with | 
16 traverse positions are shown in Fig. 6. 

Some anemometers have a convex cover-glass 0) 
the dials which will not allow the shroud ring to tou 
the grille face. These instruments are not properly « 
signed for air intake measurements and errors of 1\\ 
order of 5 per cent are produced. But accurate re: 
ings may be obtained by fitting an extension on t 
shroud ring to bring it flush with the cover glass. ( 
extension may be improvised by using paper masking 
tape. ) 

When screens or low-resistance grilles are used 
cover an air intake, the anemometer application fact 
is practically the same as for a free intake. Tests wer 
made on various sizes of intake grilles and screens, 
cluding a square-punched grille of 71 per cent free area, 
three or four types of bar grilles having 75 per cent t 
90 per cent free area and a %-in. mesh wire screen oi 
about 85 per cent free area. In almost all cases the an 
mometer application factors were within 3 per cent 
the selected factor of 0.85, (see Table 3) 


Air Discharge Openings 
Room Supply 


The problem of the air discharge opening is mor 
complicated than that of the air intake for three reasons 
(1) More types of instruments are available for air dis 
charge measurements. (2) Conditions of the approac! 
to an air outlet are highly variable. (3) Many kinds oi 
grilles and registers are in common use. 

In the matter of instruments, the present investiga 
tion has been confined to the anemometer and the velom« 
ter, which are the two most common. It is admitted 
that one or more of the heated type instruments might 
be used, but some of these require more time for the 
taking of readings, and the first cost of the quick-read 
ing types is rather high. Tests were made with three 
kata-thermometers, at air velocities from 200 to 2000 
fpm, but, due to inconvenience in reading and to un 
certainty in calibration, the use of these instruments 
was discontinued. 
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Fig. 7—Effect of length of approach to air 
discharge openings 


(Note: Each point represents 12 traverses at 4 air 
velocities) 
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Using the anemometer and the velometer, 
ie position and method of traverse were 
sain arbitrarily fixed, by using small (3 

to 5 in.) squares or rectangles and tak- 
iw a reading at the center of each. Any 
ize of anemometer, 3-in. to 6-in., and 

either the spot jet or the averaging jet for 
the velometer, may be used in this traverse 
method with practically the same results. 

The approach condition upstream from 
the opening is the variable having the 
ereatest effect upon the instrument factor 
for air discharge or room supply openings. 
In fact, if approach conditions cannot be 
controlled, the air measurements by tra- 
verse with a velocity-type meter are only 
roughly approximate. 

The two extreme conditions of the ap- 
proach are: (1) A very long, straight ap- 
proach duct, and (2) a large thin-walled 
plenum chamber with a square-edged open- 
ing. In the first case the approach veloc- 
ity is a maximum; in the second case the 
approach velocity is zero and all the veloc- 
ity is generated at the opening itself. 
When either an anemometer or velometer 
is used to traverse such a square-edge 
opening in a plenum or large duct the in- 
strument reading will be high, and an ap- 
plication factor of 0.65 to 0.75 must be 
applied to obtain the average velocity. The 
use of an application factor in this case 
is rather unsatisfactory, because it is 
greatly affected by edge conditions and by 
the presence of even a narrow flange or 
frame. 

For a duct-type approach approximately 
the same size as the opening, the appli- 
cation factor is near unity for the ane 
mometer and from 0.87 to 1.01 for the 
velometer. Tests were made to determine 
the necessary length of approach duct to 
produce a constant application factor for 
the instruments. Starting with a 12 in. 
x 12 in. duct 67 in. long, this duct was 
cut off 7 times, until only a 1-in. long 
stub remained for the 8th test. The re- 
sults are shown in Fig. 7 and in Tables 
4 and 5. In this case a length of straight 
approach duct of 1.5 diameters or more 
Was necessary to produce a consistent ap- 
plication factor. 

The effect of variations in the air veloc- 
ity upon the instrument application fac- 
tor is negligible as long as the velocity is 
within the range of 500 to 1500 fpm for 
the anemometer or 700 to 1500 fpm for 
the velometer. This is shown by the typ- 
ical test curves of Figs. 8 and 9. For 
air velocities lower than these, the appli- 
cation factors increase, and corrections 
must be made as given in Table 2. These 
correction factors were obtained by re- 
plotting a large number of test curves like 


those in Figs. 8 and 9. 
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AVERAGI 
0. OF No. of No. or V eELociTy AneMoM 
MIZE OF Type or Traverse ComPiere Test RANGE APPLICATION 
Orentnc Approacn Positions Traverses VeLocti- Fru Factor 
TIES I 
Errecr or Size or Free Orenines 
14x5 . 8 31 10 450-1100 1.04 
14x8 24 long Pt 24 ‘ 600-1500 0. 99 
14x10 Straight 12 12 4 650-1200 1.2 
12x12 Duct 16 12 4 550-1400 1.04 
24x8 8 long 16 9 ; 600-1200 1.03 
24x24 o4 12 4 500-700 1.02 
Errect or Low Vetocity—See Tas 
Errecr or Lencru or Approac: 
(Free Onenine 
1” long 16 15 5 500-1400 0.8 
6” long 16 1? 4 600-1400 0° 
12x12 12” long 16 12 4 550-1200 1.01 
Straight 18” long 16 12 4 600-1400 1.03 
Open 24” long 16 12 4 550-1400 1.04 
Duct 42” long 16 12 4 550-1400 1.04 
52° long 16 12 4 550-1400 1.04 
67" long 16 12 4 600-1400 1.03 
Err: re Gait 
20°x8" Sq. Punched 10 15 s00- 1400 
71 Free Area 
24°x8" V-Bar 14 12 4 550-1400 1.1 
76% Free Area 
24°x8" H-Bar 16 12 i 500-1300 1 
8&5 % Free Area 
12°x6" H-Bar 9 12 4 100-1300 114 
78 Free Area 
(Approach to Grilles Non 7, 
Tests Prenumw Ovent 
18x6 Plenum 10 is 100-1600 ) 
12x6 Plenum 6 15 00-1700 } 
12x6 Bar Grille 6 12 4 50-500 1 ¢ 
»* centers,78% F.A 
18x6 Bar Grille 10 12 4 600-1100 1 ¢ 
79% F. A 
20x8 Bar Grille 12 » 9 <h.200 1 
79 & 5 
24x8 Bar Grille 16 33 11 400-1400 ol 


\y* centers, 76 FLA 


Table 5 





Data on Velometer Measurements 





AVERAG) 
No. of N Ver ' Vi M 
Size oF lyre oF TyPe oF TRAVERS! les Ras Apri 
Opentnc Approaca’ Jer Usep Positions’ Vetoci F px | . 
TIES ' 
Errecr or Size or Free Orenrs 
14x5 24 in Averaging 4 800-1600 0 0) 
14x8 Long Averaging s 700-1500 0.94 
14x10 Straight Averaging 12 4 750-1300 0 92 
12x12 Duct Averaging 16 7) 700-1600 0.89 
24x8 Spot & Avg 16 7 00-1400 0 903 
24x24 8’ long Averaging o4 1 so 0 94 
Errect or Low Ve.tociry—See Taser 2 
Errecr or Lenctu or Appr 
Free Onening 
1” long Ave 16 4 800-1600 oO ¢ 
6” long Avg 16 4 700-1400 0.81 
12x12 12” long Ave 16 ; 800-1300 0.8 
Straight 18” long Ave 16 860-1600 0.9 
Open 24” long Ave 16 ) 00-1600 0.8 
Duct 42° long Ave 16 800-1500 0.9 
52” long Ave 16 4 750-1500 oO 8 
67° long Avg 16 4 800-1600 Oo ae 
Errec r Gritut 
20°x8" Sq. Punched Spx 10 00-1800 
71 Free Area 
24°x8" VeBar Spot 16 + 00-1600 | 
76° 7A 
24°x8" H-Bar Spot 16 4 00-1500 1 j 
&5 F.A 


Peacen 
DEVIATION 
From Ay : 
Mea Max 
1.1 ; 
0.6 1 
ov 
0 5 ! 
0 0.3 
o4 1 ¢ 
o.4 0.¢ 
0 1.1 
0.9 1 
0 3 0 
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Table 4—Data on Anemometer Measurements at Air Supply Openings 
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Fig. 8—Typical curves of application factor vs air velocity 
for air discharge openings 
A—4 in. sq open duct 
B—14 in, x 8 in. open duct 
C—12 in. sq open duct—1l in. long 
D—12 in. sq open duct—18 in. long 
E-—24 in. x 8 in. open duct 
F—24 in. x 8 in. low resistance grille 


The size and shape of the openings have little effect 
on the instrument application factor for air discharge or 
supply openings, as long as the width is 4 in. or more 
and the area does not exceed 600 sq in. No tests were 
made on discharge openings larger than 24 in. x 24 in. 

The effect of grilles covering air discharge or supply 
openings is to make ‘the instruments read low if the 
calculations are based on the free area only. The method 
of using the average between the free area and the core 
area, which was originated by Davies* and is recom- 
mended by Tue Guive 1940 (p. 770), gives instrument 
application factors near unity for the anemometer. For 
the velometer on the other hand, the advantage of using 
the average is questionable, (see Tables 4 and 5). 


Conclusions and Correlations 


The general conclusions from these studies are that 
the rotating vane anemometer can be relied upon for air 
volume measurements with an accuracy of 3 per cent 
or closer, if the measurements are made at a free-open 
intake (with flange) or at a free-open discharge from a 
long duct. When the opening is covered with a grille 
or screen the results are not as reliable, but an accuracy 
of 5 per cent can be expected, both for flanged intakes 
and for discharge or supply openings which have an ap- 
proach duct at least 2 diameters in length. The instru- 
ment factor is little affected by the area or the shape of 
the opening, by the instrument size or by the air velocity 
(above 500 fpm). For comparative measurements the 
anemometer is highly accurate——within 1 per cent or 
less. 

Perhaps the most important result of these tests has 
been to demonstrate that errors as great as 15 per cent 


SASHVE Researcu Report No. 857—The Measurement of the Flow 


of Air Through Registers and Grilles, by L. E. Davies. (ASHVE Trans- 


actions, Vol. 86, 1980, p. 201.) (See also No. 911, Vol. 37, 1981 and 
No. 966, Vol. 39, 1933). 
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VELOCITY BY VELOMETER -FPM 

Fig. 9—Typieal curves of velometer application factor 

vs air velocity for air discharge openings 

A—1l14 in. x 10 in. open duct 
B—12 in. x 12 in. open duct—1 in. long 
C—12 in. x 12 in. open duct—3"™% ft long 
D—24 m. x 8 in. open duct 
E-—24 in. x 8 in. low resistance grille 


to 30 per cent may be caused by neglecting the effect 
approach conditions. The anemometer factor for an ai: 
intake may change from 0.85 to 0.72 if the flange is 
omitted. The factor for both anemometer and velome 
ter, applying to an air discharge grille, may be reduced 
15 to 30 per cent if the grille is moved from a location 
at the end of a long duct to a location in the wall oi 
plenum chamber. 

The velometer is an excellent instrument for insta: 
taneous readings, but the fluctuations inherent in a tu: 
bulent air stream make it difficult to determine th: 
average velocity by the use of any instrument of the in- 
stantaneous indicating type. Snap readings in the center 
of an air supply opening can probably be relied upon just 
as closely as the traverse readings, if the velocity dis 
tribution across the opening is good. Table 5 shows that 
a factor of 0.86 applied to the center reading gave results 
within 2 per cent for 11 out of 14 openings. Momentary 
fluctuations and poor distribution will affect this factor 
however, and it is also in error by as much as 15 per cent 
for certain types of grilles. More work should be don« 
to investigate thoroughly the advantages and the limita 
tions of the valuable instantaneous-type instruments 
such as the velometer and the hot-wire devices. 


Correlations and Comparisons 


THe Guipe 1939 recommended 0.873 for the ane 
mometer application factor for air intakes or room ex 
haust grilles for all usual velocities. This was based ‘ 
the work of Greene and Dean.* THe Guipe 1940 recom 
mends a factor of 0.80 for average conditions. This was 
based on the earlier work of Davies. A re-analysis o! 
the data given in these two papers gives the results pre 
sented in Table 6, covering air intake openings. Davies’ 
work included very low velocities and some grilles of 
very high resistance. Averaging all the original data 
given in the Davies papers which apply to velocities 
above 300 fpm and to grilles of more than 50 per cent 
free area, the anemometer factor is 0.836. The differ 


“The Flow of Air Through Exhaust Grilles, by A. M. Greene Jr. and 


M. H. Dean. (ASHVE Transactions, Vol. 44, 1938, p. 387.) 
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Table 6—Comparison of Anemometer Factors from Various 








Sources 
Approx. No. or : ; AVERAGE 
RePorRTED BY No. or Sizes or | No. or | Vetocrry |Averace) Deviation 


Traverses| Opentncs |Grittes| Rance = Facror | Per Cent 





Air Intakes on Room Exnaust, Watt on Firance-Type Oreninc 
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Davies... . ee 20 i 6 | 330-700 0.836 2 
Greene and Dean 67 4 20 230-1000 0.873 3 
ruve and Wright 306 12 5 400-1500 0.85 2 











Ara Discaarce or Room Suppty—Lonc Ducr Approaca 





Davies : 17 2 5 300-750 0.99 1.5 
Larson, Nelson 

and Kubasta.. 4 1 | 1 | 300-900 1.00 0.3 
Tuve and Wright 212 s 4 450-1500 1.03 1.5 





ence between this value and the 0.85 obtained in the 
present investigation is probably due mainly to the nar- 
row flange used by Davies around the grilles he tested. 
Part of the difference may be due to anemometer cali- 
brations, as Davies reported 6 per cent difference be- 
tween two of the anemometers he tested. Greene and 
Dean show about 67 plotted points in their Fig. 17, and 
they give an average anemometer factor of 0.873. Their 
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Fig. 10—Typical distribution of 
anemometer velocity readings at 
an air intake 
Velocities as read by anemometer in 
a traverse of a 14 in. x 10 in. flanged 
air int ike with a 4-1n. anemometer 


(Total 36 readings, 2 min each) 


special traverse method gave the middle zone of the 
grille a value four times that of the top and bottom 
zones. Since the anemometer actually reads highest 
in the corners, as shown by the test data of Fig. 10, any 
method which slights these corner values would result 
in an anemometer factor nearer unity. From these evi- 
dences it is concluded that for an equally-timed traverse 
the new factor of 0.85 is substantiated by previous work 
and that it is well proven by tests on at least 30 different 
grilles, for the velocity range above 300 fpm. For 
velocities below 300 fpm there is a sharp contradiction in 
the findings of the three investigations, and further tests 
should be made. 

For air discharge or supply openings, Tue Guipr 
1940 recommends an anemometer factor of 1.00 for 
velocities above 600 fpm and 0.97 for the range 150-600 
fpm, using the arithmetical mean of the core area and 
the net free area as the multiplier to obtain volume. 
These were the Davies results, and they were based on 
a long duct approach. A re-analysis of the data at pres- 
ent available on air outlets in the range of velocities 
above 300 fpm, is given in Table 6. While the data on 
grilles are not entirely adequate, the anemometer coeffi- 
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cient for a free opening is evidently above unity. There 
is again a complete disagreement regarding the factors to 
be applied at velocities below 300 fpm. 

A calibration factor of unity has also been reported 
for an outlet grille mounted on an elbow or stack head,° 
although this factor probably depends on the characte 
of the stack-head installation. A series of additional 
tests on stack heads is being conducted under the 
rection of the ASHVE Technical 
on Air Distribution and Air Friction at the University 
of Wisconsin by Prof. D. W. Nelson and will no doubt 
furnish ample data on such outlets. 


Advisory Committee 


Further Investigation 


It would be profitable to extend the study of this 
subject to obtain more data in the range of velocities 
below 300 or 400 fpm, and also to test a few more a1 
supply grilles. Since the 
projects at the Universities of Wisconsin and Illinois 


rangements of cooperative 
deal with air flow through stack heads and room supply 
outlets, further data will be available on this subject 
very soon. 

The next major step in the study at Case School of 
\pplied Science will be to extend the measurements into 
the room space, investigating both the primary and the 
induced air motion. Tests already made have shown 
that for the same size of opening and the same volume 
of primary air, a stream issuing from a square-edge: 
plenum opening will have a longer throw than a stream 
from a straight duct, and that there is also considerable 
difference in the quantity of air entrained in the two 
cases. 

The velometer and the hot-wire anemometer are es 
pecially well suited for these studies of free air streams, 
and supplementary data will be collected on these valu 
able instruments. The subject of grille performance 
will be studied, and the entire investigation will ulti 
mately focus on the measurements of air velocities and 
drafts within the occupied zone of the room 


SASHVE Researcun Report No. 986—Investigation of Air Outlets 
Classroom Ventilation, by G. L. Larson, D. W. Nelson and R. W. K 

ASHVE Transactions, Vol. 38, 1932, p. 468 

*Investigatior f Warm-Air Furnaces and Heating Systen y A 
Willard. A. P. Kratz and V. S. Day (University f Illis s. En ring 
Experiment Station Bulletin No. 120, p. 97 





Carrier's Igloo at New York World's Fair 


Offered to City for Park 


J. I. Lyle, president of Carrier Corp 
facturers of air conditioning equipment, has announced that t 
Carrier Igloo of Tomorrow at the New York World's Fair wa 
offered as a gift to the City of New York for use as a permanent 
unit of Flushing Meadows Park, after the close of the Fair « 
October 31, 1940 Mr Lyle stated that the building would be 
suitable for use as a museum, aquarium or aviary, and that it 
unusual design would make it an attractive addition to the 
posed park. He further explained that the interior was 
structed so that only minor structural changes would be nm 
sary for its conversion to park purposes 


Paul S. Morton Announces New Office 


Mr. Morton announces the opening of a new mtractit 
fangor Rd., Lawrence 
Automatic Heat 


engineering office in his name at 609 
Mich. 


ing and Cooling Supply Co., Chicago, III 


He was formerly sales engineer for the 





























F. E. Giesecke, College Station, Tex. 
President—1940 


HE Society’s Semi-Annual Meeting 1940 attracted 

a large attendance at the Wardman Park Hotel, 

Washington, D..C., June 17-19, when 341 mem- 
bers, ladies and guests were registered. Prior to the 
official opening of the meeting, the Council, the Com- 
mittee on Research and many technical advisory com- 
mittees held meetings, and throughout the 3-day sessions 
there were many special committee meetings, so that the 
business and technical affairs of the Society were reviewed 
and plans were approved for new research projects, 
future meetings and many other: activities. 


FIRST SESSION— 
Monday, June 17, 10:00 a. m. 


Pres. F. E. Giesecke called the meeting to order on 
Monday, June 17, in the Continental Room and a brief 
message of greeting was given by T. H. Urdahl, general 
chairman of Committee on Arrangements of the Wash- 
ington D. C. Chapter. He expressed the pleasure of the 
Washington members for the splendid attendance and 
extended the hospitality of the Washington members to 
the visiting members and guests. President Giesecke 
responded briefly on behalf of the Officers and members 
of the Society. : 

The first speaker was F. C. Houghten, director of the 
Society's Research Laboratory, who presented his paper 
entitled Summer Cooling Load as Affected by Heat Gain 
Through Dry, Sprinkled and Water Covered Roofs 
(complete paper published in July 1940 ASHVE Jour- 
NAL Section, Heating, Piping and Air Conditioning). 
Some of the practical applications of the data developed 
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Proceedings of the 


Semi-Annual 


Meeting 1940 


AMERICAN SOCIETY OF HEATING 
AND VENTILATING ENGINEERS 


Wardman Park Hotel—Washington, D. C. 


June 17-19, 1940 


were discussed by Messrs. E. K. Campbell, Kansas City, 
and W. L. Fleisher, New York. 

W. A. Brown, Federal Works Agency, Washington, 
D. C., presented his paper on Air Conditioning Design 
of New Federal Office Buildings (complete paper to be 
published in ASHVE Journar Section, Heating, Pip 
ing and Air Conditioning). He described the designs 
used in some of the existing buildings and explained, 1 
some detail, the system used in the Social Security and 
Railroad Retirement Board Buildings. Comments on 
the paper were made by Messrs. L. T. Avery, Cleve 
land, and C. H. Randolph, Milwaukee. 

The interesting subject of Dirt Patterns on Walls by 
R. A. Nielsen (complete paper published in June 1940 
ASHVE Journat Section, Heating, Piping and Air 
Conditioning) was presented by the author, who dis 
cussed the effects of thermal precipitation and deposits 
resulting from filtration, electrostatic charges and 
humidity. 

President Giesecke announced that H. H. Erickson 
would present the discussions on the report of the Com 
mittee to Study the Method of Selecting Society Officers 
and Council Members. The report had been printed and 
distributed to members in advance of the meeting. Mr 
Erickson briefly reviewed the results of the Committee's 
work and then read written comments on the report 
from several chapters, among which were, Atlanta, [Il 
nois, Oklahoma, Pittsburgh and St. Louis, and he also 
read letters from E. K. Campbell, F. C. McIntosh and 
W. C. Randall. 

N. D. Adams, Rochester, Minn., said that the ideas 
contained in the various letters made it evident that 
members of chapters were not favorable to the recom- 
mendations of the Committee. W. H. Driscoll, New 
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ik, stated that a summary of the comments indicated 
that the local chapters showed a misconception of the 
purpose for which the Society was formed. He pointed 
out that it is a national body rather than a federation of 
apters and, unlike the United States of America in 
hich each state must have equal and specific repre- 
sentation, chapters of the Society have no such privilege 
or function. The business of the Society is conducted 
its Annual and Semi-Annual Meetings, and some- 
times no chapter representative attends, although in his 
opinion it would be a fine thing if every chapter could 
be represented in the work of the Society and its in- 
fluence felt in national affairs. When the chapters were 
given a voice in the management of the Society through 
nominating committee representation, it was evident that 
their conception of the purpose of the Society and their 
understanding of the processes of the Society could have 
created a situation that might be detrimental to its best 
interest. He believed that the Committee could have 
recommended a better plan and thought that the special 
committee which made the study and rendered its report 
should review the situation and attempt to reconcile the 
thoughts of the members as a national organization 
rather than the ideas of the chapters. 

C. H. Randolph presented the objections of the Wis 
consin Chapter to the Committee’s report. E. K. Camp 
bell stated that he had served as chairman of the Nom 
inating Committee and one of the difficulties encountered 
was the requirement for two meetings which sometimes 
changed the personnel of the group which met in sum- 
mer and that which had attended the winter meeting. 
He suggested that the work of the Nominating Com 
mittee be completed at a single meeting. F. J. Pratt, 
Bremerton, Wash., presented the views of the Pacific 
Northwest Chapter, which felt that the Committee’s sug 
gestion for District FE involved too large a territory. 
Prof. L. G. Miller, East Lansing, stated that the West- 
ern Michigan Chapter had discussed the Committee's 
report at length, and felt that the nominating method 
now in use was satisfactory. 

On motion of N. D. Adams, properly seconded, it was 
proposed that: 


\ Committee consisting of H. H. Erickson, chairman, Messrs. 
R. H. Carpenter, W. A. Russell and three additional members to 
be appointed by the President of the Society, be requested to 
review the Committee’s report and consider all of the comments 
submitted and present further recommendations to the Society at 
the 47th Annual Meeting in Kansas City. The motion was 
unanimously carried. 


SECOND SESSION— 
Tuesday, June 18, 10:00 a. m. 


President Giesecke called the meeting to order on 
Tuesday, June 18, and introduced Prof. L. E. Seeley, 
Yale University, New Haven, who presented his paper 
on Study of Changes in Temperature and Water Vapor 
Content of Respired Air in the Nasal Cavity (complete 
paper published in June 1940 ASHVE Journat Sec- 
tion, Heating, Piping and Air Conditioning). This 
paper created a lengthy discussion and those who partic- 
ipated were Messrs. W. L. Fleisher, Dr. M. B. Ferder- 
ber, Pittsburgh, Prof. M. K. Fahnestock, Urbana, and 
». R. Lewis, Chicago. 
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Following this discussion a paper entitled Reacti 
of 745 Clerks to Summer Air Conditioning by Dr 


W. J. McConnell and M. Spiegelman (complete paper 


published in May 1940 ASHVE JourNnat Secrion 


Heating, Piping and Air Conditioning) was presented 


by Mr. Spiegelman. Thomas Chester discussed the 
paper and in a written discussion submitted by A. B 
Newton, Minneapolis, he pointed out that the series 
tests reported gave a much more accurate knowledge o 
comfort requirements for long-time occupancy, and fu 
ther explained that similar tests to take into considera 
tion other periods of occupancy and the season chang: 
over periods were now in order. 

A paper on Fever Therapy Locally Induced by ¢ 
ditioned Air, by Dr. M. B. Ferderber, F. C. Houghter 
and Carl Gutberlet (complete paper published in May 
1940 ASHVE Journat Section, Heating, Piping 
Air Conditioning) was presented by Dr. Ferderber 

Messages of greeting were received from Allen \W 
Williams, managing director of National Harn iy 
Heating and Air Conditioning Association, and fro 
Col. W. A. Danielson, former president of the Was! 
ington D. C. Chapter and now stationed at the Panan 
Canal Zone. A personal word of greeting was given by 
]. C. Fitts, secretary, Heating, Piping and Air Cond 
tioning Contractors National Association, and J. F. Col 
lins, Jr., secretary, Nattonal District Heating Ass 
tion, brought a message of greeting from the members 


his organization 


THIRD SESSION 


Wednesday, June 19, 10:00 a. m. 


The first speaker of the third technical session was 
J. F. Parkinson, who was introduced by President 
Giesecke. Mr. Parkinson presented his paper on Met! 
ods of Rating the Noise from Air Conditioning Equip 
ment (complete paper published in July 1940 ASHVE 
JouRNAL Section, Heating, Piping and Air Condition 
ing). With W. L. Fleisher, first vice-president, presid 
ing, discussions on this paper were offered by C. M 


] 


\shley, Syracuse, and S. H. Downs, Kalamazoo. 

The next paper Air Flow Through Supply and Ex 
haust Openings in Buildings, by G. L. Tuve and D. K 
Wright, Jr. (complete paper published in August 1940 
ASHVE Journat Section, Heating, Piping and Au 
Conditioning) was presented by Professor Tuve. Writ 
ten discussion was submitted by D. W. Nelson, Univer 
sity of Wisconsin, and oral comments were made by 
C. H. Randolph, S. H. Downs and L. P. Saunders, 
Lockport, N. Y. Questions brought up in the discussion 
were answered by co-author D. K. Wright, J1 

The final paper of the session was given by Prof. A. P 
Kratz, one of the authors, on the subject Effect of Room 
Dimensions on the Performance of Direct Radiators and 
Convectors, by Professor Kratz, M. K. Fahnestock, 
E. L. Broderick and S. Sachs (complete paper published 
in July 1940 ASHVE Journat Section, Heating, Pip- 
ing and Air Conditioning). Those who discussed this 
paper were J. J. Hayes, and Prof. F. B. Rowley, both of 
Minneapolis. 

President Giesecke introduced C. A. McKinney, presi 
dent of South Texas Chapter, who invited the members 
to attend the Fall Meeting of the Society scheduled for 
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October 14-15 at Houston, Tex., and A. D. Marston, 
president of the Kansas City Chapter, who extended a 
cordial invitation to all to attend the 47th Annual Meet- 
ing to be held at Kansas City, January 27-29, 1941. 


Resolutions 


J. F. Collins, Jr., Pittsburgh, chairman of Committee 
on Resolutions, presented resolutions of approval, which 
were unanimously adopted on motion of W. R. Rhoton, 
Cleveland, and W. L. Fleisher. 

WuHereas, the AMERICAN Society oF HEATING AND VENTILAT- 
ING ENGINEERS has met in the City of Washington, D. C., for 
the Semi-Annual Meeting of 1940, and 

Wuereas, the Washington Chapter of the Society and their 
ladies have in many ways and at all times shown their gracious 
hospitality, and 

Wuenreas, the many committees of this Chapter have per- 
formed their many functions in an outstanding manner, and 

Wuereas, the Aerothermal Players, the Kensington Quartet 
and Stan Brown and his band have presented very fine and un- 
usual entertainment and music, and 

Wuereas, the Banquet Committee arranged an evening of 
great pleasure for those who attended, 

Wuenreas, the authors of the many valuable and educational 
papers have presented these to the benefit of those in attendance, 

Wuereas, the newspapers and trade press have given this 
meeting excellent publicity, 

Whereas, the Greater National Capitol Committee of the 
Washington Board of Trade has given excellent cooperation and 
assistance, 

Wuereas, the accommodations and service of the Wardman 
Park Hotel have been unusually satisfactory, 

Wuenreas, the officials and employees of the Federal Bureau of 
Investigation, the National Bureau of Standards, the Naval Test- 
ing Basin and Capitol Heating, Air Conditioning and Power 
Plants enabled this Society to inspect, in an unusual and very 
interesting way, the operations of these bureaus and buildings, 
and finally, 

Wuereas, the Washington, D. C., Chapter has lived up to its 
promise of a year ago that we should have cool and delightful 
weather throughout our visit to Washington, 

THEREFORE BE IT Resotven, that this Society in meeting assem- 
bled express (to these various groups) its wholehearted thanks 
and sincere appreciation for the many courtesies, services and 
kindnesses which were enjoyed by all who attended this Semi- 
Annual Meeting 1949. 

Geo. W. TUTTLE 
Joun F. CouLtins, Jr. 
COMMITTEE ON RESOLUTIONS 





WASHINGTON, D. C.—TEMPERATURES 
Hour June 17 June 18 June 19 
ff 8 70 F 68 F 79 F 
7 Sa 70 68 81 
To Sarr re 70 68 85 
00: S00 ise. 26 dah cee van 70 69 86 
SOI00 TEE ok 0 o hiescee 71 70 77 
CW aL hee dieaqiven 72 71 78 
$900 Pits. sc ctevivdsse 73 71 - 85 
BeOO Fs xix wdoees ce 69 73 87 
Oe eee 69 74 87 
SU i acdneccacunn 69 74 87 
Oe Times“ w basinctccn 69 75 87 
Se Wie weensasbane 70 75 84 
Se | eres 70 73 81 
ON Fis. bak cdavends 7 72 80 
O0s00 Tims  tunsidsdees 71 72 78 











510 


President Giesecke called for any new or unfinishe 
business, and there being no further business, declare 
the Semi-Annual Meeting adjourned. 


Entertainment 


Members and guests who arrived in Washington ear! 
on Sunday were greeted by Col. H. H. Downes and 2! 
enjoyed a day of fishing on Chesapeake Bay. Reports 
on the number of fish caught have not been classified up 
to this time. 

On Sunday evening Mrs. T. H. Urdahl entertained a: 
her home, the wives of Officers, members of the Council 
and Committee on Research, and the group included 
Mmes. Giesecke, Fleisher, Blankin, Collins, Walker, 
Stacey, Van Alsburg and Geren. 

On Monday the Congressional Country Club provided 
the hazards for 32 golfers who participated in the tourna 
ment for the Research Cup and the Eichberg Memorial 
Cup. J. C. Matchett, Chicago, won the Research 
tournament and the Iilinois Chapter team captured the 
Eichberg Cup. 

Research Cup won by J. C. Matchett—Gross Score 98. Handicap 30 
Net 68 
Eichberg Cup won by Illinois Chapter—Net Scores by J. C. Matchett 6s— 

C. E, Price 71—R. T. Miller 71 
Low Net—J. C. Matchett 98—30, Net 68—golf bag 
Low Gross—George F. Miller 75—golf shoes 
Second Low Net—J. F. McIntire 100—30, Net 70—putter 
Blind Bogey—-W. H. Driscoll and D. S. Boyden—Club Covers 
Least Putts—M. F. Blankin—25 Putts—golf balls 
Most Consecutive Pars—L. F. Kent—3—golf balls 
Most Pars on 18 Holes—M. W. Bishop—5—golf balls 
Low Net on First Nine—J. W. Kreuttner—31—(non-member)—golf ba 
Low Net on Second Nine—L, F. Nordine—31—golf balls 
Most 3 on 18 Holes—W. J. Osborn—-3—golf balls 


Most 4 on 18 Holes—D. B. Tuxhorn—7—golf balls 
Highest Gross Score—W. I. Collier—120—cuff links 


A group of 60 journeyed to the Laboratories of the 
National Bureau of Standards and were conducted 
through the various laboratories by R. S. Dill and others 
of the staff. 

In the morning a group of ladies visited the White 
House and in the afternoon enjoyed a sightseeing tour of 
downtown buildings and some visited the Senate Gallery. 

At 9:00 p. m. an informal party and show was held in 
the Continental Room of the Wardman Park Hotel w 
der the direction of I. M. Day. Dancing was enjoyed 
after the show and a buffet supper was served. 

A group of songs was given by the Kensington Vil- 
lage Singers, including Messrs. Willis Fiske, Lyall 
Peterson, Paul Johnson and Arthur Applegate. 

The Washington-Round Table was conducted by I. M 
Day and the cast included Clyde Hall, T. H. Urdahl, 
and E. J. Febrey. Mis-Information Please was supplied 
by Messrs. Febrey, Spurney and Urdahl, in reply to 
questions asked by Mr. Day. 

In the original sketch “Going With the Wind” the 
cast of Aerothermal players was: F. E. Spurney as 
“Whett” Butler, Lucille Dixon as “Rosie” O’Hara But 
ler, F. B. Sale as “Chic” Sale of the Perforated Utilities 
Co., F. A. Leser as B. G. Blowhard (high pressure 
salesman from Chicago), and P. H. Loughran, Jr., as 
Henry Zephr (timid salesman from Timbucktoo). The 
scene took place on the front porch of “Tarry” Hall, and 
was sometime between 1865 and the present. 

In this sketch a unique piece of apparatus was intro- 
duced and space does not permit a complete description. 
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Super-colossal unit 


but it is safe to say that the influence of this unit on 
Washington temperatures was so great that immediately 
following the Society’s meeting temperatures dropped 
into the 50's and required the use of fireplaces and heat- 
ing plants for three days. 

In presenting this super-colossal unit, the high pres- 
sure salesman explained that it contained a blower and a 
compressor, and elaborate control features. In pointing 
out the control devices they appear (from bottom to top) 
lower right, coldstat ; center, comfort-stat ; top, heat-stat; 
left, not-so-hot-stat ; right, not-so-cold-stat. On left side 
of unit is the fiddle-stat which controls the base vibra- 


tions of the compressor. The evaporative sprinkle unit 
on top turns water into steam when the machine gets 
hot, also is useful for putting out fires. The smoke pipe 
on the right is to permit the escape of gases in case the 
motor or blower burn up, and it is provided with an 
animal-stat to take the bite out of fumes by uniform 
diffusion. The grille in front is a perforated utilities, 
dual purpose, indicating flow grille which provides accu 
rate information as to the direction and velocity of the 
wind. The body of the unit is a fibrous product con 
structed of material which has withstood the test of time 
It is produced by Packing, Box, and Caster Co 
On Tuesday morning the ladies visited 
Mount Vernon, Lee Mansion and other points of intet 
est on a motor tour and boat ride on the Potomac River. 


Arlington, 


Many returned to witness the demonstration of the FBI 
at the Department of Justice Building. In the afternoon 
a group of ladies enjoyed a card party at the Wardman 
Park Hotel, and Mrs. Walter Heibel, Old Greenwich, 
Conn., and Mrs. M. Noble, Syracuse, N. Y., were the 
winners. 

At 7:30 p. m. the Semi-Annual Banquet was held at 
the Wardman Park with M. T. 


Boyden, past president of the So 


Firestone acting as 
toastmaster. D. S. 
ciety presented a memory book to past president J. F. 
McIntire. A. E. 
Cup and M. W. Bishop, Chicago, presented the Society 
with a new cup to perpetuate the W. Roy Ejichberg 
Memorial Cup, originally presented by the Philadelphia 
Chapter. The cup was accepted for the Society by M. F. 
Blankin, Philadelphia. A brief address was made by 
Hon. Luther Patrick, representative of the 9th District 
of the State of Alabama. After dinner dancing was 
enjoyed until after midnight. 

Following the technical session on Wednesday inspec 


Stacey, Jr., presented the Research 


tion trips were organized to the Naval Testing Basin, 
Carderock, Md., Central Heating Plant, and the Capitol 
Power Plant and Air Conditioning Systems. 

In advance of the meetings many committees held con 
ferences and the Council decided to hold the Fall Meet 
ing of the Society at Houston, Tex., October 14 and 15, 
and the 47th Annual Meeting at Kansas City, Mo., 


January 27-29. 


As Mrs. Engineer Saw the Meeting 


By Jane Sutton Gregg 


EING wedded to an air conditioning engineer, no one 

realizes more forcibly than I do the temerity of any 

mere female who might try to invade the sacred precincts 
of an engineering organ. I am fully aware of the vast tech- 
nicalities, the deep theorizing, the practical study and applica- 
tions bespeaking the background, vital interests and achievements 
of such a highly trained group of men. Furthermore, I know 
that to the editorial staff of an engineering publication any 
terms short of Btu, air flow, heat load, kilowatt hours, etc., are 
to be decidedly frowned upon as “having no bearing upon the 
immediate situation.” Nevertheless—and I plead my own de- 
fense—a great many engineers, yes, even editors have wives or 
mothers, sisters or sweethearts, womenfolk who are naturally 
and rightly interested in the business as well as social progress 
of their men. Doubtless you will grant this point, and yet ques- 
tion the aforementioned invasion. Therefore, to continue my 
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defense: a majority of these womenfolk would also like to take 
some active part in this progressive pact 

In a field necessarily prohibitive except to those few women 
who are themselves trained engineers, there would seem little 
about which a laywoman could write The conclusion would 
thus be drawn that Mrs. Engineering Wife would be concerned 
solely with the social aspects and activities which Mr. Engineer 
would allow himself individually and as a member of various 
organizations. Notable among these social amenities are the 
seasonal gatherings held in different parts of the United States 
and known as meetings or conventions 

Having attended several of these meetings, and as a member 
of the group recently playing host to the Semi-Annual gathering 
of the ASHVE at Wardman Park Hotel, Washington, D. C., I 
would now like to speak from the woman’s point of view. 

First, let me interpolate in all sincerity that it is a distinct 
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privilege to move among such an organization. The standards 
and ambitions of the men in this class and of their womenfolk 
tend to elevate their meetings above the allegations usually at- 
tached to conventions in general. 

While looking back with pleasure on past gatherings, let me, 
for the sake of brevity and current interest, talk of the meeting 
just culminated June 16 through June 19 at Washington, D. C. 

I believe that most women will agree that half the fun of 
having a party is the planning of it. Bearing that out, a large 
portion of my enjoyment was afforded by the preliminary dis- 
cussions and plans as to what features would give our visitors 
the most satisfaction. Here, I would like to palm the commit- 
teemen for giving primary consideration to those events which 
would most delight the ladies, and for lending an attentive and 
unbiased ear to all female suggestions along that line. 

Understandably, the Washington Chapter (and I’m sure the 
guest members) was grateful for the pleasant weather that pre- 
vailed during the three days; proving that Washington can be a 
gracious receptionist upon occasion. 

To scan the entertainment events in some detail: Sunday, 
beginning at 8:30 a.m., was given over to those fishermen who 
cared to join a party on Chesapeake Bay. Confidentially, I have 
it on good authority, that when the fish ceased proving tractable 

or attractable, as you will—they baited the fishermen. In 
other words, the erstwhile invincibles cast aside rod, reason and 
rigging and jumped overboard to join the aquatics in their 
native depths. 

Monday at 10:30 in the morning the ladies left the hotel by 
bus for a trip through 1600 Pennsylvania Ave., otherwise known 
as the White House. As far as we could ascertain, most of the 
ladies kept themselves admirably controlled and only minor 
political bickering was apparent! However, it might amaze you 
to learn that several of our more venturesome sightseers de- 
manded permission to see the President's bedroom. Whereupon 
the indignant guide stated that even he had not attained sufficient 
stature to be allowed to geze upon that spectacle. 

In the afternoon, there was a most informative sightseeing 
tour of many downtown buildings. This tour included the Cap- 
itol, Pan-American Union, Library of Congress, Supreme Court 
Suilding, Botanical Gardens, and the Washington Monument. 
Quite an undertaking this, but all of the ladies were good sports 
and none fell by the wayside; although, I am confident that 
many were secretly relieved that climbing the Monument steps 
was strictly forbidden. 

Monday night the assembled guests were swept off their feet 
by the drama and histrionics of “Going With the Wind,” an 
original playlet written and produced by members of the Wash- 
ington Chapter. The fact that some of the actors’ lines also 
unintentionally went with the wind only added to the general 
merriment. Enormously effective and stimulating were the 
lyrics composed for the occasion by Washington’s Fred Leser 
and set to the music of the Battle Hymn of the Republic. This 
gallant opus was rendered with gusto by the Kensington Sing- 
ers, and it assuredly deserves to be recorded herein. 


BATTLE CRY OF THE A\S.H.V.E. 


“We're here to sing the glory 
OY the A-S-H-V-E, 
How from hot and humid weather 
It hath made all mankind free 
Thanks to air conditioning 
Can everyone in comfort be. 
Its joys are everywhere. 
Chorus: 
Hail our heating engineers, 
Ventilating engineers, 
Hail to A.S.H.V.E. 


Our works are everywhere.” 
Dancing was next in order, punctuated by a most: appetizing 
Smorgasbord which included such goodies as sliced chicken and 
turkey, shrimp salad and crab a la Newburg (the latter hint to 


make envious those who missed it). 
Tuesday morning, the ladies left the hotel at 9:30, again by 
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motor to drive by way of interesting landmarks in Georgeto\ 
to Arlington. There we saw the impressive Amphitheatre a 
the Tomb of the Unknown Soldier. From Arlington we dr 
through historic Alexandria, with its quaint Christ Church, : 
old apothecary shop, Gadsby’s Tavern and the remarka! 
Masonic Temple with its commanding view of the countrysi 
Leaving Alexandria, we drove on to Mt. Vernon via the sce: 
four lane Memorial Boulevard. 

And here let me insert the fact that a vital part of these mo: 
tours, indeed a revivifying influence, was Willie. Willie was 1 
loquacious “pointer-outer” who never missed a point, and w 
surely must have endeared himself to his audience. Be it s 
to his credit that he really knew his stuff, and gave out w 
some unusual facts and anecdotes. Did you know, for instar 
that George Washington’s crowning glory was red; or t! 
Martha weighed over two hundred at her death? 

Arriving and “de-bussing” at Mt. Vernon, and after a short 
course from Willie as to the best way to see the most things 
in the shortest possible time, we were free for an hour to wande: 
about the lovely grounds, gardens and mansion. 

Promptly at 12:25 the new streamliner S.S. Mt. Vernon, prid 
of the Wilson Line, gave a warning whistle. Collecting our- 
selves, we went aboard at 12:30 to enjoy a leisurely sail up the 
Potomac and the contents of the box lunches that were dis 
tributed among us. 

The buses met our boat at the Washington docks, and droy 
us to the Federal Bureau of Investigation where those who were 
well-heeled elected to take the two hour inspection tour. (P.S. 
A little group of serious card players returned to the hotel for 
a restful game of bridge.) We were conducted through the 
F.B.I. in a most businesslike manner, saw weapons and heard of 
actual experiences terrifying enough to make even the boldest of 
us quaver. I am certain that we all came away with silent 
gratitude to Uncle Sam for doing his noble best to rid our happy 
land of its unsavory elements. 

At 7:00 p.m. Tuesday evening, the final plum was pulled from 
the meeting pie—namely, the Semi-Annual banquet and dane: 
held in the air-conditioned-for-the-event Continental Room oi 
the hotel. In order to further torment the palates of those wh 
could not be “among those present,” I will mention that two 
epicurean attractions were the generous servings of Maryland 
fried chicken and fresh cherry pie with chocolate ice cream atop 
This lured a large attendance, and a satisfying representation of 
notables to grace the head table. Highlights at this time wer: 
the speech by the Society’s National President, F. E. Gieseck 
presentation of the Past President’s Memory Book to J. F. Mc- 
Intire; distribution of the golf trophies, and a timely address by 
the Honorable Luther Patrick, Representative from Alabama 
The remainder of the evening was whirled away in many and 
varied expressions of the terpsichorean art. 

Wednesday morning the ladies were taken downtown to shop 
or window-shop as conscience might dictate, and after luncheon, 


general exodus became the program. 

Please do not think me boastful or smug; I have not meant 
to be, but they do say that when a hostess enjoys her own part) 
its success is assured. By that token we Washington members 
—and I believe I speak for the men as well as for the women 
—hope that our thorough enjoyment of the whole affair was a 
key to our guests’ reactions. 

Therefore, be it herewith attested that at least one Mrs 
Engineer gives hearty approval to the manner in which Mr 
Engineer conducts his meetings and reports favorably on the 
social progress of the AMERICAN Society or HEATING AND VEN- 
TILATING ENGINEERS, 

Author's note: Lest my readers wonder just where the highly 
technical engineers were during the frivolity on the part of their 
ladies, I might add that in nearly all cases they were deep in the 
redoubtable thrills of “Dirt Patterns on Walls,” “Study of 
Changes in Temperature and Water Vapor Content of Respired 
Air in the Nasal Cavity,” “Air Flow Through Supply and Ex- 
haust Openings in Buildings,” etc., etc. 
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Aerial view showing central business section of downtown Houston 


Houston In October 





3 HE Society will hold its Fall Meeting deep in the South as 
Ss west, at Houston, Texas, and the South Texas Chapter R ' \\ 
e will be host for the occasion. The Council has selected a 
r the dates, October 14 and 15, for this two day session, at which Geta Renitie Mid . } : 
% six technical papers will be presented. Detroit, Mic 
Ri Headquarters for the Meeting will be at the Rice Hotel, cen Chicago, Tl - . 
. , Minneapol Mint $.5 
i trally located in downtown Houston. Registration of members 4 Sane We 
4 will commence at 8:30 a. m., October 14. San Fr , 
5 \rrangements for the meeting and the entertainment of visiting Port Ore 5.4 
3 members will be directed by C. A. McKinney, general chairman Los Angeles, Calit 
r He will be assisted by the following committeemen: J. van © a r ’ > 7 = 
5 Weaver, vice-chairman; J. A. Walsh, Publicity; W. R. Etie, Dallas. Te 
' Transportation; 1. A. Naman, Tours; A. M. Chase, Jr., Banquet New Haven, (¢ 
5 D. S$. Cooper, Registration; A. B. Banowsky, Entertainment ; New York, N. } 
= RF. Taylor, Finance; A. F. Barnes, Ladies; G. D. Maves, — Philadelphia, P 
Washingtor l ( 
Nports Raleich. N. ¢ 64. 
The Council will hold its regular quarterly meeting during Atlanta, Ga 4 
E | the Fall Meeting, which offers an opportunity for a general New Orleans, La 
4 get-together of members in the Southwest region. The Meetings ie rey _ , 
a Committee has planned an attractive technical program which ce ll Cn , 
4 will cover subjects of interest to members, including air condi- loronto, Ont oo 11.8 
3 tioning, ventilating and warm air heating and the reports on Buffalo, N x 4 ~ 2 
2 research projects now being conducted by the Committee on Serena a ~ : 
" Research, ag ; 4 Mo 4 6.8 
| Members who have not previously visited the Southwest will Winnipeg, Mat 82.9 ‘ 
“i find Houston a thoroughly modern city with an inspiring record Omaha, Nebr "1 
of growth and a colorful history. Houston was established over Des Moines, Ia ' 


’ . . Milwaukee, Wis 
one hundred years ago, and today has one of the South's great 





J. A. Walsh C. A. McKinney J. van O. Weaver R. F. Tayler 


Publicity General Chairman Vice-Chairman Finance 
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Memorial Shaft at San Jacinto 
Battleground 


San Jacinto 


est sky lines, and a population of more than 400,000. The city 
was named after General Sam Houston and was the second 
capital of Texas. 

For many years Houston has been known as the Oil Capital 
of the world, as more than half of the oil production of the 
nation is concentrated within a few hours drive of Houston. 


here are 185 producing oil fields within 150 miles of the city 





The Rice Hotel 


with a current oil production of 315,000 barrels per day 
though Houston is an inland city, the ships of all nations « 
directly to its docks and it has become the world’s great 
cotton port as a result of the construction of a ship chann 
1916. The city of Houston also has an important place in 
live stock industry and each year the Houston Fat Stock S| 
rivals the other large expositions in Chicago, Kansas City 
Fort Worth. 

Houston has fine transportation facilities, as good roads 
nect it with other principal cities of the state. Eighteen railr 
and several air lines serve the city, so that it is easily access 
from all parts of the United States. Direct steamship servic: 
available from New York and combination boat and rail t: 
portation can be obtained via New Orleans from East Coast cit 
Members who desire may make the trip one-way boat, on 
rail. 

Houston has had a colorful history since its incorporatioy 
1839. A towering monument rising 567 ft marks the sit 
the old San Jacinto Battle Field. In the spacious bas: 
museum of Texas history which is of great interest to ey 
visitor. 

ASHVE members should plan to go to Houston for th 
Meeting October 14 and 15. A cordial welcome awaits e\ 


member. 





Williams Retires from Active Service 


Allen W. 


years of service as managing direc- 


Williams, after 27 


tor and treasurer of the National 
Warm Air Heating and Air Con- 
ditioning Association, announced 
his retirement from active service 
in July. Although his resignation 
as an officer became effective, he is 
not severing his connection with the 
association, as he will continue in 
an advisory capacity, giving advice 
and suggestions whenever needed. 
In 1914, at the outbreak of the Allen W. Williams 
World War, Mr. Williams, along 
with a number of other well-known men in the heating 
dustry, founded what is now the National Warm Air Heati 
Aw Conditioning Association. He was enthusiastic in forn 
this group, but was not anxious to be an officer The fou 
however, lost no time in appointing him as a member ot 
board of directors and as the managing director and treasu 
At that time he did not foresee that it would develop wu 


nation-wide organization, numbering more than 100 manufact 


‘ 


ing members and representing about 85 per cent of product 
in the field. 

Mr. Williams will be succeeded as secretary and treasure 
the NH’ AH ACA by George Boeddener, who has been serving 
same organization for some time as assistant to the president 

In 1915 Mr. Williams joined the ASHVE and became a | 


Member in 1938 





New Officers and Committees for Wisconsin 


The following members of the Wisconsin Chapter have 
elected to serve for the 1940-41 season: 

President—A. S. Krenz 

Vice-President—J. A, Cutler 

Treasurer—W. A. Ouweneel 

Secretary—H. W. Schreiber 

Roard of Governors—J. H. Volk, | A. Tones and H. C. Frentzel 

Program—C. H. Randolph, chairman; J. S. Jung and C. S. Becker 

Publicity—P. H. Werner, chairman; Keith Davis and H. C. Fret 

VUembership—( W. Miller, chairman; Ernest Szekely and W 


Ouweneel 
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President Giesecke Welcomed at Illinois 


April 15, 1940. The April meeting of the Illinois Chapter was 
ed to order by Pres. Tom Brown, with 135 members and 
euests present to welcome Pres. F. E, Giesecke, College Station, 

x. and the members of the Council who were meeting in 


Chicago. 
ollowing the reading of the minutes of the previous meeting, 


President Brown introduced the various officers of the Society, 
\V. L. Fleisher, ist vice-president, M. F. Blankin, treasurer, 
\. V. Hutchinson, secretary, and the following Council members : 
Messrs. Collins, McDonnell, Campbell, Downs, Offner, Tuve, 
\dams, Kratz and Walker. Three Life Members of the Society 
from the Illinois Chapter were also in attendance, J. J. Finan, 
C. F. Newport and John Hale, who is also a past president of 
the Society. Two other past presidents present were S. R. Lewis 
and John Howatt. 

\. E. Stacey, Jr., chairman of the Society’s Research Commit- 
tee, spoke briefly about the research work of the Society. 

john Howatt then introduced President Giesecke, whose subject 
was Radiant Heating and Cooling. President Giesecke, who for 
many years was Director of the Engineering Experiment Sta- 
tion at Texas A. & M. College, opened his remarks with a 
resumé of the theory of radiant heating and the history of its 
developments. He described early installations and went on with 
recent research investigations in this country and in Europe on 
radiant heating where the heating elements or panels are 
imbedded in the floors, walls, or ceilings of the room. 

President Giesecke also described in detail, and illustrated by 
slides, the construction and reinforcing effect of pipe coils 
imbedded in concrete construction as well as other interesting 
phenomena resulting from the application of concealed heating 
elements. He closed his talk with pictures and brief references 
to typical installations now in operation and predicted the 
eventual widespread use of both radiant heat and radiant cooling 
in buildings. 

A lively discussion followed in which Messrs. Hattis, Ryerson, 
Brooke, Lewis and Aeberly took part. 

The meeting adjourned at 10:00 p.m., everyone conceding that 
it had been one of the best meetings of the year. 


New Officers Installed at St. Louis 


May 7, 1940. The regular monthly meeting of the St. Louis 
Chapter was held at the Kingsway Hotel, with 29 members and 
guests in attendance. In the absence of Secretary Boester, the 
minutes of the April meeting were read by L. J. DuBois, and 
were approved as read. 

Mr. DuBois read a communication from the Chesapeake & 
Ohio Railroad quoting special rates to Washington, D. C., for 
the Summer Meeting, and then read a portion of a letter written 
by Pres. R. J. Tenkonohy, in which he set forth the St. Louis 
Chapter’s objections to the proposed method of selecting the 
Nominating Committee for Society officers. 

The annual reports of officers and committees were then read. 
President Tenkonohy presented his report, followed by the 
report of the treasurer, which was in reality a report for the 
past two years as there was no audit of the books last year. Paul 
Sodemann reported for the auditing committee stating that the 
treasurer's books were found in good order and balancing 
properly. W. J. Oonk gave the report of the membership 
committee, which was followed by the report of the attendance 
committee, given by J. H. Carter. 

President Tenkonohy then announced that the chapter was 
ready to vote for officers for the ensuing year, and appointed 
Messrs. Szombathy, Driemeyer and Hamig as tellers. The tellers 
reported the following elected to serve for the 1940-41 season: 

President—C, E. Hartwein 

First Vice-President—D. J. Fagin 

Second Vice-President—M. F. Carlock 

secretary—C, F. Boester 

reasurer-—]. H. Carter 


ard of Governors—R. J. Tenkonohy, W. J. Oonk, B. C. Simons and 
J. DuBois. 
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L. Walter Moon, past president of the chapter, took the chair 
for the installation of the new officers. Installation ceremonies 
were carried out with the assistance of other former presidents 
of the chapter, with suitable talks and introductions 

Retiring President Tenkonohy then presented the St. Louis 
Chapter with a new gavel having a silver name plate, hand 
embossed by him, and a rising vote of thanks was extended t 
Mr. Tenkonohy. 

Following a short recess, Ralf Toensfeldt, consulting engineet 
gave an interesting talk on the subject, The Economics Under 
lying the Installation of Air Conditioning in Office Buildings, 
which was well received, as reported by the secretary. The meet 


ing was adjourned at 9:45 p.m, 


Southern California Installs Officers 


June 18, 1940. The June meeting of the Southern California 
Chapter was held following a dinner at Steven's Nik-a-Bob 
restaurant, Los Angeles, with Pres. J. F. Park presiding. After 
the business session was completed there was a discussion of 


various methods and new developments of cooling. E. L. Cawby 


} 
talked on the mechanical cooling phase, followed by James Hill 
who discussed natural gas for cooling. Leo Hungerford selected 
evaporative cooling as his subject and E. L. Nelson talked on 
ice cooling. 

The installation of officers followed, and the following wer: 
installed as the officers to serve for 1940-41 season 

President H. H. Douglas 

Vice-President A J Hess 

Secretery—H. H. Bullock 

Treasurer—W., O. Stewart 

Board ef Governors—O, W. Ott, J. 1 Griff 1. Fras Pat 
Maron Kennedy 

After the meeting the Union Ice Co. presented a film entitled 


Treasure Island, which was enjoyed by the members and guests 


Western New York Holds Annual Meeting 


Vay 13, 1940. The annual meeting of the Western New \ 
Chapter was held at the Iroquois Gas Corp., Buffalo, where 50 
members and guests were present at dinner preceding the meet 
ing. The minutes of the March and April meetings were regu 
larly read and approved’ as read 

Pres. L. P. Saunders appointed William Kirkpatrick, John 
Owen and Herman Seelbach, Jr. as tellers to count the votes 
cast for the officers and Board of Governors for 1940-41, witl 
the following results 

President—C, A, -Gifiord 

First Vice-President—W. R. Heatt 

Second Vice-President—i, C. Schafer 


Treasurer—B. C. Cande« 


Secretary—S. M. Quackenbush 
Board of Governors M. < Beman, lose Davis Roswel Farnl 
D. J. Mahoney and L. F. Saunders. 


Mr. Candee presented the treasurer's report for the fiscal year 
which was followed by the report of the auditing committec 
stating that the records of the treasurer were in good order and 
the amount as reported was correct. 

The retiring president thanked the officers and members of 
the Board of Governors for their splendid support during his 
year as president. 

Mr. Beman announced the plans for the Summer Meeting of 
the Society in Washington, D. C., and urged every member t 
attend. 

It was then decided to hold a golf meet jointly with the Air 
Conditioning Council of Buffalo, at the Stafford Country Club 
June 7. 

Mr. Saunders turned the meeting over to President-elect 
Gifford and the newly elected officers. Mr. Davis presented the 
past president’s certificate to the retiring president, and in ac 
cepting the certificate, Mr. Saunders again expressed his appre 
ciation for the cooperation and support the officers and members 


gave him during his term of office. 

















Howard L. Volgenau, assistant secretary of the Buffalo 
Chamber of Commerce, the guest speaker, was introduced by 
President Gifford. Mr. Volgenau gave a very interesting talk 
on the building industry of the Niagara frontier, which was 
followed by an open discussion. A rising vote of thanks was 
given the speaker and the meeting was adjourned, according to 
the report of S. M. Quackenbush, secretary. 


Philadelphia Introduces New Officers 


Vay 9, 1940, The regular meeting of the Philadelphia Chapter 
was held at the Huntingdon Valley Country Club, 

\fter an afternoon of golf and outdoor activities, dinner was 
served to 79 members and guests, followed by a short business 
meeting which was called to order by Pres. R. F. Hunger. The 
reading of the minutes and the treasurer's report were omitted. 

A vote of thanks was tendered to Messrs. H. C. Howard and 
W. A. Smith, whose courtesy made possible the use of the Club 
for the meeting, after which the newly elected officers were 
introduced as follows: 

President—C. B, Eastman 

hirst bice-President—H., B. Hedges 

Second Vice-President—H, HU. Mather 

Treasurer—-Edwin Elliot 

Secretary—A, CC, Caldwell 

Board of Governors—R., F. Moody 

The meeting was then turned over to the newly elected 
president, who called on W. P. Culbert to take charge of the 


Hunger and L. E 


awarding of the various golf prizes which had been donated by 
members of the Society. A. V. Hutchinson, secretary of the 
Society, was among the many who attended. The meeting 


adjourned at 9:30 p.m, 


Michigan Holds Annual Meeting 


Vay 21, 19049. The annual golf meeting and election of officers 
was held at the Birmingham Golf Club, with 28 playing golf and 
15 attending the dinner and evening meeting. 

The meeting was called to order at 8:30 p. m. by Pres. W. C. 
Randall, and after roll call the reports of the secretary and 
treasurer were read and approved. President Randall gave a 
short resumé of the meetings during the year and thanked the 
officers and committeemen for their assistance and cooperation 
during his term of office. 

President Randall then called upon the chairman of the nom- 
inating committee who presented the names of the 1940-41 offi- 
cers. Following a series of motions, properly seconded and 
carried, the following were elected to serve the chapter for the 
coming season: 

President—G. H. Tuttle 

Vice-President—J. S. Kilner 

Secretary—W. H. Old 

Treasurer—F. BR. Bishop 

Board of Governors—W. C 
and M. LB. Shea. 

R. K. Milward, chairman of the prize committee, complimented 
Messrs. Akers, Lance and Shea for attendance at the meetings 
during the year, as well as A. E. Fisher, who attended as guest. 

Kickers’ handicap awards were given Messrs. Shurger, Part- 
lan, Pinkerton, Kilner, Beattie, Old, Randall, Rowell, Tuttle, 
Volker, Harrigan, Bishop, Gardiner, Kincaide, Sherzer, Con- 
over, Marzold and Sheley. 

A rising vote of thanks was extended to E. D. Sheley who 
President Randall then turned 
the meeting over to the incoming president, G. H. Tuttle, who 


Randall, E. R. Harrigan, S. S. Sanford 


acted as host on this occasion. 


introduced the newly elected officers and Board of Governors. 

E. M. Harrigan presented a past president's certificate, signed 
by the officers and Board of Governors, to the retiring president, 
W. C. Randall. 

President Tuttle introduced Prof. A. F. 
of Michigan, who showed several reels of colored movies taken 
on one of his recent trips into the Hudson Bay district, and 
according to the report by Secretary Old the meeting adjourned 


Sherzer, University 


at 11:25 p. m, 
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South Texas Chapter Reports on Year's Progre-. 


May 31, togo. At the May meeting of the South 17 
Chapter the following officers for the coming year were cle 

President-- A, J. Rummel 

Vice-President—D. S. Cooper 

Secretary—R. M. Spencer 

Treasurer—W. E. Long 


ara aa 


Board of Governors—C. A. McKinney, A. F. Barnes and R. F. 1 

At this meeting the retiring president presented his a q 
report in which he reviewed briefly the progress of the S 
Texas Chapter during the year. He pointed out that the 
meeting marked the end of the second fiscal year since tl 
ganization of the Chapter, the by-laws for which were ad 
May 13, 1938, 

President McKinney also stated that, including the May 
ing, there were eight regular meetings and one special mx 
held during the season. The special meeting was held in ( 
Station on August 19, 1939, during the first Air Conditi 
At this meeting John Howatt, past pres 


i Lili 





Short Course. 
of the Society and chief engineer, Board of Education, Chi 
was th principal speaker. 

Six of the regular meetings were held in Houston and ty 
Giesecke, ( 


San Antonio. At the suggestion of Dr. I. E. 
Station was omitted from the regular meeting locations 





comparatively few Society members reside there. 
President McKinney, in his report, briefly outlined the 1 


ings of the past year as follows: 
The first meeting of the season was held October 20, 1939, at H 


nd D. S. Cooper spoke on the feasibility and advisability of codes 
the engineer's standpoint M. T. Halbouty also spoke on the H 
Engineer's Club approach to county water problems 
At the November 17, 1939, meeting, also at Houston, W. H. B a 


reported on the Fall Meeting of the Society at Atlanta, and gave 
mary of the work on attic fans being carried on at the A. & M. | 
of Texas. Prof. E. G. Smith addressed the meeting on heat abs 
by walls of buildings at the A. & M. College of Texas. A. F. Bart 
selected as his subject, the ASHVE and what it means to its me 
lhe necessity for the revision of city building codes due to a ‘ 
ditioning installations was the topic at the December 15 meeting he 
San Antonio, and was presented by B. K. Wyatt 
rhe first of the 1940 meetings was held in Houston on January 
A. E. Vroome, New York, delivered an interesting talk on air condit 
development to take advantage of lowest demand on utility systems 
Dr. M. B. Ferderber, Pittsburgh, was the guest speaker at the Fel 
9 meeting, also held at Houston Dr. Ferderber spoke on the p1 
application of air conditioning in the field of medicine 
The next meeting was held in San Antonio on March 25 
as its guest Prof. E. ©. Eastwood, Seattle, second vice-president 
Society, who discussed the status of the heating and ventilating et 
and his future. 
Storage refrigeration as applied to air 
Carl F. Boester at the April 19 meeting, held in Houston. 
Following this report on the various meetings held du 
the year R. M. Spencer submitted the annual treasurer's rey 


and D. S. Cooper reported on the Society’s Annual Meeting 


conditioning was discus 


wR GM Fr) 


Cleveland. 
President McKinney further explained in his report that F 
May 13, 1939, there were 42 members of the South Tes 


bie 


Chapter, and it is gratifying to report that to date there ar 
55 members, which shows an increase of 30 per cent during t 
past year. This clearly shows that the interest displayed 
those directly associated with the air conditioning industry 
furthering the cause of the Society. He then referred to tl 
statement made by the Society's Membership Committee, “\\ 
do not want Joiners in the ASHVE, bet we do want member 
who are interested in and will be active in carrying on the wor! 
of the Society.” 

President McKinney mentioned that the South Texas Chapte! 
was proud of the fact that one of its members is now president 
of the Society, Dr. F. E. Giesecke, College Station, Tex. 

It was with pleasure, President McKinney stated, that he 
ferred to the next Fall Meeting of the Society to be held 
Houston, which was scheduled during his tenure in office. He to! 


ate Cea Nea 


‘ . 
of the splendid cooperation and assistance given by the Ho 
Chamber of Commerce, and of the splendid manner in whic! 


.) 
ld 


prepared the portion of the invitation that went with the for 
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tation which had a great deal to do with the success of the 
Chapter’s efforts. Much credit is also given to President 
Giesecke who did his part in making it possible for the South 
Texas Chapter to act as host for the Fall Meeting. There is 
iderable work and planning ahead in arranging for this 
meeting in Houston, and it is the wish of the South Texas 
Chapter to make this meeting an outstanding success, and it is 
expected that each and every member will give his entire 
yeration in making it such. 
In closing his report, President McKinney expressed his 


ci 


sincere appreciation for the fine cooperation he received from 
the Chapter officers and members, with whom his association 
has been most pleasant and enjoyable. He further stated that 
he considered it a great honor and a trust to have served as 
president and to continue to serve as a member of the ASHVE, 
for the Society is composed of men who believe that they can 
best serve humanity and make this a better world through 


organized efforts. 


Manitoba Host to President Giesecke 

April 5, 1940. A dinner meeting of the Manitoba Chapter was 
held at the Fort Garry Hotel, Winnipeg, with Vice-Pres. P. L. 
Charles presiding in the absence of Pres. G. C. Davis. There 
were 17 members and guests in attendance when the minutes 
of the March meeting were read and approved. 

D. F. Michie, chairman of the nominating committee, submitted 
the following nominations President—P. L. Charles; J ice- 
President—R. L. Kent; Secretary-Treasurer—Ivan McDonald; 
Board of Governors—G. C. Davis, F. L. Chester and E. F. Munn. 

The chairman appointed a committee of two, D. FF. Michie and 
William Glass, to audit the chapter books previous to the May 
annual meeting. 

Vice-President Charles expressed his regret that, due to an 
accident, President Davis could not attend the meeting, and it 
was decided to send a telegram to him from the chapter. 

The guest speaker of the evening, . E. Giesecke, president of 
the Society and professor emeritus at the Texas A. & M. College, 
Collegé Station, Tex., was then introduced. President Giesecke 
gave a most interesting talk, illustrated by slides, on the subject 
of radiant heating and cooling. William Worton expressed his 
appreciation to President Giesecke on behalf of the chapter for 
his excellent presentation. The meeting was adjourned at 
10:00 p.m. 


Harold J. Spielmann Dies Suddenly 


Harold J. Spielmann died suddenly June 16 at his home, 507 


Elmore Ave., Park Ridge, at the age of 40. Born in Chicago 


he moved to Park Ridge in 1918 and was graduated from the 


University of Wisconsin in 1922. 

Mr. Spielmann was one of the pioneers in the air conditioning 
industry and was chief engineer of the Vilter Mfg. Co. of 
Milwaukee. He joined the ASHVE in 1933 and took an active 
part in its activities, and will be missed by his many friends 
and associates in the Society. He was also a member of th 
Park Ridge Board of Education 

He is survived by his widow, two children, Kathryn, 10, and 
Peter, 2; his mother, two brothers and one sister, to whom thx 
Officers and Council of the Society extend their sincere and 
heartfelt sympathy. Funeral services were held from his hom« 


and burial was in Town of Maine Cemetery, Park Ridgé« 


Life Member 
J. J. Finan 


Dies in Chicago 


James J. Finan, a Life Mem- 
ber of the Society, died at his 
home, 7214 Merrill Ave., Chi 


cago, on Sunday, July 14, at the 





age of 75. Born in Bradford, England, in 1865, he received hi 
education in the common schools, specializing in physics 

In 1887 he became assistant engineer at the 68th St. Pumping 
Station, Chicago, and later became the operating and super 
vising engineer for the University of Chicago. In 1903 he went 
with the Board of Education, City of Chicago, as operating 
engineer, and in 1906 he was appointed supervising engineer 
which position he held until 1936, when he retired from active 
business, 

Mr. Finan was supervising engineer in charge of the con 
struction of numerous buildings, such as the Hyde Park Hig! 
School, Englewood Heights School, Curtis Heights School and 
approximately 35 elementary schools in Chicago. In this con 
nection he supervised the installation of heating and ventilating 
apparatus, and the plumbing and electrical wiring 

He was beloved by his many friends and associates in the 
Society, and he will be greatly missed by his fellow members 
of the Illinois Chapter. 

Mr. Finan is survived by his widow, Anna, a daughter, Agnes 
and a son, Edward, to whom the Officers and Council of th 


ASHVE extend their sincere sympathies in their sorrow 











The Constitution of the Society, as now amended, requires the following mode of procedure in voting on applicants for mem- 
bership in the Society. All applications for membership are to be sent to the Secretary and the names of applicants and their refer- 
ences shall be printed in the next issue of the JourNat of the Society or sent to the members in other approved manner as ordered 
by the Council. When replies are received from references, the Candidate's application shall be submitted to and acted upon by 
the Committee on Admission and Advancement as soon as possible. 

When the Committee on Admission and Advancement has acted favorably upon a Candidate’s application and assigned his 
grade, the Council shall vote upon the election of the proposed Candidate for membership by letter ballot. During the past month 
10 applications for membership have been received and the names of these men and their sponsors are published in the following list 

Members are requested to scrutinize the list with care. The Committee on Admission and Advancement, and in turn, the 
Council, urge the members to assume their share of responsibility of receiving these candidates into membership by advising the 
Secretary promptly of any whose eligibility for membership is in any way questioned. 

All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, which it is the 


duty of every member to promote. 


Unless objection is made by some member by August 15, 1940, these candidates will be balloted upon by the Council. Those 
elected to membership will be notified by the Secretary immediately after election. 


CANDIDATES 
Banue, J. M., Asst. Engr., Volkart Bros., Bombay, India. 


KeRLING, Frep V., Asst. to Maintenance Supt., Public Works 
Div., Philadelphia Navy Yard, Philadelphia, Pa. 


Heavinc, Princ anp Al Conpit10ninc, Aucust, 1940 


REFERENCES 


Proposers Seco der 5 
. A. E. Heard H. S. Traynor 
g. V. D. Dunne W. P. Henszey 
B. Millham C. F. Dietz 
H. G. McCullough H. H. Erickson 




















REFERENCES 
Lyon, Doveras McC., Mfrs. Sales Repr., Syracuse, N. Y. 
No.an, Ratpu E., Mfrs. Repr., Atlanta, Ga. ( ddvancement) 


OrGELMAN, G. H., Student, Yale University, New Haven, Conn. 


Preirrer, Davip C., Power Sales Engr., Dallas Power & Light 
Co., Dallas, Tex. 

Sacus, Sam, Research Asst. in Mech, Engrg., 
Illinois, Urbana, Ill. 

Sauzer, A. R., Jr., Engr., F. H. Chisholm, New Orleans, La. 


University of 


Srein, Jerome, Student, Yale University, New Haven, Conn. 


Sutcu, Harry C,, Htg. Engr., Montgomery Ward, Chicago, Il. 


CANDIDATES 


Seconders 


Proposers 


W. H. Driscoll W. D. Graham 
N. E. Sheldon R. E. Cherne 

T. T. Tucker C. B, Cole 

W. J. McKinney C. L. Templin 
L. E. Seeley L. A. Teasdale 
E. J. Rodee M. F. Smith (Non-Memb, 
M. L. Brown R. B. Taylor 

S. H. Green T. H. Anspacher 
A. P. Kratz \. E. Hershey 
M. K. Fahnestock R. B. Engdahl 
L. V. Cressy J. J. Friedler, Jr. 
John Devlin H. J. Kelly 


L. E. Seeley L. A. Teasdale 

E. J. Rodee M. F. Smith (Non-Men 
EK. M. Mittendorff A. O. May 

I. J. Wilkinson J. F. Brocha 














In the past issues of the JouRNAL of the Society the names of the following men were listed as Candidates for Membership 
membership grade of each Candidate has been assigned by the Committee on Admission and Advancement and balloted upon by 


Council. 
ing list of candidates elected: 

MEMBERS 
\mprose, Eucene R., Air Cond. Engr., American Gas & Elec. 
Service Corp., New York, N. Y 


Sturtevant Co., 


BartLett, Amos C., B. F. Hyde Park, Mass. 


( Reinstatement ) 


Beckwitn, F. J., Htg. Engr., Crane Co., Jacksonville, Fla. 


Burns, Frank G., New Orleans Public Service, Inc., New 
Orleans, La. (Advancement) 
GoopMAN, C. E., Mer., Trane Co. of Canada “Lid., Halifax, N. S. 


Hype, L. L.. Gen. Mer. Grudem Co., St. Paul, Minn. (Reim- 
Statement ) 

Matty, Cuester F., Cons. Engr., Detroit, Mich. (Advancement) 

McCrea, Lester W., Mfrs. Repr., Baltimore, Md. (Reimstate 
ment) 

MINKLER, WILLIAM A.,, 
Racine, Wis. 

Morrat, Ormonp G., Application Engr., Canadian Westinghouse 
Co., Ltd., Hamilton, Ont., Can. (Advancement) 

Nosie, Mitner, Chief Engr., Aerofin Corp., Syracuse, N. Y. 
( Remstatement) 


Asst. Sales Megr., Young Radiator Co., 


RANboLPH, Harotp F., Vice-Pres., International Heater Co., 
Utica, N. Y. 

Ryan, Harotp J., Pres., Harold J. Ryan, Inc., New York, N. Y. 

Sampson, Witt D., Cons. Engr., St. Louis, Mo. 

Suet, Jack, Chief Engr., Air Cond. Dept., Jefferson Amusement 
Co., Beaumont, Tex. 


loeNSFELDT, Ratr, Consulting Engr., St. Louis, Mo. 


ASSOCIATES 


Battey, J. L., Asst. Chief Engr., Parks-Cramer Co., Charlotte, 
N. C. (Reinstatement) 
BAKER, Donatp L., Sales Engr., Messrs. Martin & Co., Delhi, 


India 
Be.rorp, Louis puB., Div. Supervisor, Minneapolis-Honeywell 
Reg. Co., Philadelphia, Pa. - 


Corrrett, W. H., Gen. Mer., Home Owners Htg. Equip. Co., 
Minneapolis, Minn. 

DupLant, JEAN L., Westinghouse Elec. Co. of India, Bombay, 
India. (Reinstatement) 

Hatt, Truman, Stoker Sales & Service, Dygert Dist. Co., 
Grand Rapids, Mich. 

Kitt1an, WitttAm J., Sales Repr., Herman Nelson Corp., Cin- 

cinnati, O, 


We are now instructed by the Council to post herewith, as required by Art. 


3-IIT, Sec. 8, of the By-Laws, the foll 


KinG, Joun S., Htg. Contractor, Brooklyn, N. Y 

Krein, Frev R., Asst. Mer. Htg. Dept., Globe Machy. & S 
Co., Des Moines, la. 

KREINER, JACK, Plbg. and Htg. Contractor, New York, N 

LABONNE, Henri, Megr., Htg. Div., Codére Ltd., Sherbri 
Que., Can. 

Lawrence, Cuester T., Br. Mgr., U. S. Radiator Corp., 
neapolis, Minn. 


M 

MERGARDT, ALBert P., Pres. & Mgr., American Htg. Engrg. | 
Inc., Washington, D. C. 

Murpuy, Daniet C., Sales Repr., D. C 
Moines, Ia. 

Piatz, Joun F., Sales Engr. & Megr., J. M. & I 
Co., Cleveland, O. 

Roper, Ricuarp F., Pres., Pleasantaire Corp., Washington, D 


Murphy Co., Di 


STEVENS, Eart K., Treas., International Exposition Co., >) 
York, N. Y. 
Stuart, W. W., W. W. Stuart Co., Des Moines, Ia. 


TIERNAN, JAMEs P., Engrg. Dept., Tru Way Sheet Metal 
ricators, E. Orange, N. J. 

Virritt, Georce A., Chief Engr., The University Club, N 
York, N. Y. 

Wesster, Cuesver C., Pres., John Hankin & Bro., New \ 


JUNIORS 


Anorr, Seymour M., Engrg. Dir.. DeVry & Co., Chicago 


Beats, Doweit E., Supervising Engr. & Estimator, M 
Fischer & Son, Norman, Okla. 

Brown, H. Junius, Meadville, Pa. 

Engrg. Co., Des 


Duitcn, Paut R., Sales Engr.. Delavan 


Moines, Ia. 
E.xtis, Georce W., Engr., Acme Htg. & Vtg. Co., Chicago, 
Partner, The Schulte Plbg. & Htg 


SATTERLER, Harry A., 
Joplin, Mo. 

SKINNER, Aton, Jr. Htg. & Air Cond. Engr., Bagwell P!! 
& Htg. Co., Durham, N. C. 


STUDENTS 
CoopeRMAN, Epwarp, Student Carnegie Inst. of Tech., Pitts 


burgh, Pa. 
GJERTSEN, Georcr, Student, Technicians Inst., New York, N. ‘ 
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NOTE: What might be mistaken 
for a pipe running through the 
phontom Streamlined Valve 
housing 
which contains the inner volve. 
you have the 
Straightline Flow thet brings 
ts as 
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‘end other liquids). 


A.W. CASH | 
oyV| VNC ae oe CONTROLS. . VALVES 


DECATUR, ILLINOIS 


voiced by Case No. 257 and 
Case No. 167 which you con 
reed in this advertisement. 


ATTITILIitLitiiitiiiisy 





You get Streamlined flow as indicated in illustration to right. And because 
of this Streamlined flow and no turbulence, you are easily able to meet 
peck demand and yet hold the reduced pressure constant at the same 
time. You experience no spoilage results due to erratic pressure — because 
the reduced pressure never varies. 


See Charts in BULLETIN 1000 


Steam, air, water capacity 
chorts for all Streamlined Type 
1000°Valves are shown in Bulle- 
tin 1000. These charts are easy 
to use—they enable you to 
determine precisely how much 
fluid any size Streamlined Valve 
will deliver under your exact 
Pressure conditions—for steam, 
cir, (and other gases), water 


PS ae 
CINE FLOW ALL THE WAY 






Y “a Se 


INNER VALVE 
FITS RIGHT IN THE 
LINE AS THOUGH 

A PART OF IT 









READ THIS CASE NO. 257 WITH REFERENCE TO 


CASH STANDARD 
: y e 


Zz TYPE 1000 





REDUCING VALVE 


“If all your CASH STANDARD VALVES are like your 
"1000's" you will be replacing the other regulators we 





have in this plant and then you will be through for a long time. We don't have any 
replacements to make on your Streamliners nor any maintenance costs either." 


Bought More Than 125 Streamliners in 3 Years — 
Because of Accuracy, Capacity, and No Troubles 


“We have more than 125 of your 1000 Streamlined Valves in operation so we should 
know what we are talking about when we say we are absolutely sure of their 
accuracy, capacity, and freedom from trouble. After three years’ experience with 
them we have found these Valves so good that we are making all replacements with 
them on steam, water, air, and gas.” 


Case No. 167 


ILLUSTRATIONS DIRECTLY BELOW SHOW YOU THE DIFFERENCE 
STRAIGHT LINE FLOW MAKES... 


The valve increases performance results by eliminating ordinary valve 
turbulence as indicated in illustration to left. There is no detour around 
a dividing wall—the direction of flow is not changed at right angles 
because of a seat wall — also, the flow is not broken up by valve stems, 
springs, or other parts. 





Free TRIAL 


Send for BULLETIN 1000 


You may select a CASH STANDARD 
Streamlined Valve exactly suited for 
your service conditions. Bulletin 1000 
shows how. Any combination of 
metals can be obtained for body, 
trim, valve seat, and seat ring. 
Handwheels for quick pressure ad- 
justment also available. 


Try this Valve in your plant. No 
red tape. Just say “Ship on 30 
days’ free trial.” After 30 days 
we send you a bill. You pay it 
or you return the Valve at our 
expense. No strings attached. 
You are the sole judge. Why 
not order one Valve on trial — 
today? 


= \, CASH STANDARD 













Question: “Don't you people 
moke anything besides thot 


Streamlined Valve telk 


about so much?"’ 


you 


Answer: “Yes Sir; we do! And 
we propose to picture one or 
two of them here each time." 





Cash Standard Type 34 Pressure 
Reducing Valve. For practically all 
fiuids. Sizes: ‘Y2"" to 12° inclusive. 


Highest initia! pressure 800 Ibs.; re- 
duced pressure, vacuum to 150 Ibs. 
The best that money can buy in this 
type volve Precision built; every 
mechanical detail right os con be. 
Long time service. Has roller guides, 
roller becring— no lost motion: a 
chenge in the pressure under control 
produces corrective valve movement. 
Bodies: iron, bronze, steel. Trims: iron, 
bronze, steiniess steel, monel metal. 
Ends: screwed, flenged, ammonia 
type, welding type. 





Cash Stendard Type 10 Pressure Re- 
ducing ond Regulating Volve — self- 
conteined, pilot opereted. For holding 
reduced pressure within extremely 
close limits 
Sizes: 2*° 
initial pressure 600 Ibs.; highest re- 
duced pressure 250 ibs. For use with 
weter, air, Freon, ammonia: or with 
any non-corrosive gas or oll. Velve 


to 12° inclusive. Highest 


operating fluid not wasted; it dis- 
charges to outlet pipe. 
Bodies: iron, bronze, steel. Trims: 


iron, bronze, steiniess steel, or monel 
metal. Ends: screwed, flanged, am- 
monia type. 

A dial on the pilot valve mokes if easy 
to widen or nerrow the control es- 
sure range until you establish the ideal 
renge for your service. 





















ERE’S WHY you do not need an ex- 

pensive water jacket on cylinders 
and cylinder heads of your compres- 
sors to cool the refrigerant gas .. . 
when you use “Freon-12” refriger- 
ant! “Freon-12” gas develops low 
superheat and stays well below car- 
bonization temperature of mineral 
lubricating oil. Its temperature as a 
compressed gas'through the discharge 
valve, under standard ton conditions, 
is only 109.5°F. So, naturally,“‘Freon- 
12” does not need water jacket cooling! 

What this means to you! 

By eliminating water jackets you cut 
the cost of patterns, castings, foundry 
labor and scrap, machine work, and 
assembly. You save by ending the 
need for water connections, gaskets 


WHAT’S THIS? 


NO WATER JACKET ON 
THE CYLINDERS? 





THAT’S RIGHT!... 





YOU CAN DO WITHOUT IT BY 
USING FREON* REFRIGERANTS 








and other fittings and equipment for 
the circulation of water through the 
cored water passages. in addition, 
you reduce the cost of installation, 
maintenance, and service. The use of 
uncored but finned cylinders and cyl- 
inder heads for “‘Freon-12” charged 
compressors also reduces the possibil- 
ity of refrigerant leaks from the sys- 
tem, or of water entering the system 
through thin wall iron castings. 


Uncored cylinders for ““Freon-12” 
compressors operate at low tempera- 
tures and pressures. They are small 
in size, light in weight, simple in 
construction, efficient in operation! 
They give you low first and mainte- 
nance cost and long years of efficient 
service. 








What else do you get with FREON? 


> Featured on this page is just one 
of the outstanding advantages you 
get when you specify “Freon” refriger- 
ants! There are many others. For in- 
stance, “Freon” refrigerants are safe. 
And this harmlessness makes possible 
still another advantage: “Freon” refrig- 
erants permit use of the newer, more 
efficient direct expansion system in place 
of the old-fashioned indirect system, 
using brine coils. 








<i> 
FREON 


ee6. v. ©. PAT. OFF. 
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*** Freon’’ is Kinetic’s registered trade- 
mark for its Auorine refrigerants 
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KINETIC CHEMICALS, INC., TENTH & MARKET STREETS, WILMINGTON, DELAWARE 
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” This MASTER MANUAL 


takes the mystery out of V-belt drive selection 








ee 


In 
N | three 


minutes 





.... you can 
determine the 
correct belt 
and sheave 
combination. 


No tricky figuring 
or complicated 





engineering cal- 
culations... just 
simple arithmetic 
and common sense. 





| ENTHUSIASTICALLY 
APPROVED 
EVERYWHERE 


Over 10,000 
requested 
in less than 
four months. 


And a copy is yours for the asking. 
Write or use the coupon below. NOW, BEFORE YOU TURN THE PAGE. 
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WORTHINGTON PUMP AND MACHINERY CORPORATION | 
Harrison, New Jersey | 
Send me a copy of the Worthington Multi-V-Drive Master Engineering Manual, V-1400-E2. 


Name Position — | 








Firm oss 
Address f z TAR. 
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1 the treasurer's praises will be music to your ears, when 2 You couldn't be safer with an old maid than you are with 
you change to Dust-Stop* Air Filters in your air-conditioning Dust-Stops. The all-glass filtering medium is Fiberglas.* It is 
installation. Cost: Approximately 1l-cent per CFM to install, coated with a patented adhesive. Neither will support com- 
including frames; about 1/10th-cent per CFM, when filters bustion. The old maid won't either. ‘ 
need changing. “4 























\ 


3 Look at these efficiency equations, please. Capacity: 2 CFM 4 Changing a five dollar bill couldn't be easier, or require less 
per square inch of area at 300 FPM. Resistance: (ininchesof skilled labor, than changing Dust-Stops. This replaceable 
water gauge per inch of depth) .045 to .050 clean, and .11to _ filter eliminates cleaning, recharging, draining, expert super- 
.12 dirty. These filters stop virtually all “nuisance” dusts, vision and the need to keep a supply of spares. Dust-Stops 
including most hay fever pollen. fit all types of air handling systems. 
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5 Does a turnip bleed? Neither do Dust-Stops! The dust- 6 Dust-Stops come promptly when you order them. No wait- 

catching adhesive on these filters will not deposit tiny drop- ing. Your air-conditioning manufacturer, jobber or dealer has 

lets in the ducts or on the walls. Naturally, a fire-hazard from a supply of No. 1 (1l-inch) and No. 2 (2-inch) always on 

the adhesive in the duct system just doesn’t exist. hand. Order from them today or write: Owens-Corning 
Fiberglas Corporation, Toledo, Ohio. 


FrperGc_LAs? BUG M2" arr FILTERS 


Made by Owens-Corning Fiberglas Corporation, Toledo, Ohio 


DIRECT CANADIAN INQUIRIES ro FIBERGLAS CANADA, LIMITED, OSHAWA, ONTARIO 
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I; YOU ever have jobs of figuring out 
pipe sizes, pipe layouts, hook-ups, heat 
losses, condensing rates, etc.. don’t fail to 
get the help the new 36-page Armstrong 
Steam Trap Book can give you. The six 
pages shown above are particularly of in- 
terest to anyone working on heating equip 
ment and heating systems. 

This material has been published by 
Armstrong because of the greatly increased 
use of Armstrong traps for low pressure 
heating service. Users of Armstrong traps 
report getting the following advantages: 


1 FULL UNIT CAPACITY. Heaters 
*® drained by Armstrong Traps are kept 
dry. No waiting for condensate to cool 
before trap opens. No cooling leg is nec- 
essary. 


U4e ARMSTRONG TRAPS ovz 


Low Pressure Heating Systems 
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2 AUTOMATIC AIR VENTING. No 
° 


separate air vent is required. 


3 PROTECTION AGAINST CORRO. 
o 


SION. Prompt removal of air and 
condensate from the heater minimizes the 
danger of CO, or oxygen in the conden- 
sate causing corrosion in the heater tubes. 


4 LOW MAINTENANCE COST. Arm- 
® strong traps are famous for their low 
maintenance cost on high pressure service. 
This characteristic is even more pro- 
nounced on low pressure jobs. 


Write for your copy of the new Arm- 
strong Steam Trap Book. ARMSTRONG 
MACHINE WORKS, 874 Maple St.. Three 
Rivers, Michigan. 
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COPPER PIP! 


@ The installed cost of STREAMLINE Copper 
Pipe and Solder Fittings is very little, if any, 
higher than rustable materials; yet it has 
outstanding advantages for countless uses in 


piping jobs where temperature and pressure FOR HOT ‘AND. cou WATER | 





B  Gutnclone: Nconnotnat Iscinocnost = LAME TET our 
’ interior finish offers no anchorage point for | 
the Sig gyreat tg _ or other foreign BUILDING _ ss | 
. ti ily i d in the cl 
i tiigituanas. FOR HOT WATER, VAPOR OR 
Powis eared morevopay eto; | ARN RIVED 
heat loss by radiation than through any other AIR. pepe N we 
REFRIGERAI 






































piping materials used for the purpose. There 
are savings in insulating materials too. 


STREAMLINE Copper Pipe and Fittings are 
the ideal material for concealed convection 
type heaters, unit heater coils, gas fired type 
boilers, indirect water heaters, booster heater 
coils, humidifiers, dehumidifiers, condensers, 
and the multitude of other uses. 


STREAMLINE Solder Fittings are furnished in 
Cast Bronze, Forged Brass or Wrought Cop- 
per with or without feed holes, as preferred. 
STREAMLINE Cast Bronze Solder Fittings are 
manufactured in complete range from 1/4” 
to 12” inclusive. All sizes of reducing fittings 
are available. For best results use 
STREAMLINE Copper Pipe, connect it with 
STREAMLINE Fittings . . . ALWAYS. 





; STREAMLINE 
PIPE AND FITTINGS DIVISION 


: MUELLER BRASS CO. 


4 PORT HURON, MICHIGAN 


STREAMLINE 


TRADE MARK REG. VU. S. PAT. OFFICE 


nana. o¢dot ATTINGS 





eS AREA oy 
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hig features make this 


Industrial Advertising Conference 


“CLINICS”... 
sions of “Tying in Advertising with Selling,” 
“Getting Salesmen’s Cooperation,” “Direct 
Mail,” “Measuring Results,” “Market In- 
formation,” “Copy Testing,” “Programs 
that Management Will Approve,” “Lay- 
out, Copy and Illustration,” “Allocation of 
Budgets” and other problems. Inside infor- 
mation on successful methods and cam- 
paigns, and an opportunity to have your 
questions answered. 


ADVERTISING DISPLAY ... direct 
mail, publication ads, sales literature and 
company magazines that are being used 
by hundreds of large and small industrial 
advertisers. Awards for outstanding work. 


informal group discus- 





Stimulating source of new ideas. 


GENERAL SESSIONS .. . led by 
national authorities, on current industrial 
advertising and sales developments. En- 
able you to keep abreast of trends that 
affect your business. 


RELAXATION ... . annual banquet, 
show, and dance... . publishers’ recep- 
tion . . . Opportunity to visit friends . 
program for wives, including trip through 
Ford's Greenfield Village. 


CUSTOMER CONTACTS .... you 
can visit important customers in Detroit 
plants, see your company’s products being 
used, get first-hand reactions to adver- 
fising, take photographs for use in your 
1941 advertising and sales promotion. 


GOING TO BUY A NEW CAR? — You can save 
money by taking delivery in Detroit and driving it home. 


a “must” for you! 


Markets and selling conditions are changing 
But profitable sales await those alert com 
panies who study the trends and improve their 
practices. At this Conference you will get new 
ideas that will help you do a better, more 
efficient job, and make your 1941 advertising 
and sales promotion program more effective. 


All Industrial Advertising and 
Sales Executives Are Invited 


If your company sells to other business or- 
ganizations, rather than to the general public 

. » you will find this Conference devoted 
100% to your problems. You are invited to 
attend, whether or not you are a member 
of N. I. A.A. 

Write now for program and advance regis- 
tration form, to Mr. Henry Doering, Registra- 
tion Chairman, Truscon Laboratories, Inc.; 
Box 69, Milwaukee Junction P. O., Detroit, 
Mich. 


Advance Registration 
Saves You Time and Trouble 


No waiting to register... your Conference and 
hotel registrations will be made in advance... 
card, badge, program and room key ready 
when you arrive—pay $10 Conference fee and 
go directly to your room or to first meeting. 


18th Annual CONFERENCE and Exposition 


i 


National INDUSTRIAL 
SEPT. 18, 19 
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FOR FURTHER 
INFORMATION 


SEE OUR 
CATALOG IN 
SWEET 





MODERNIZE 


Your Heating System 
NOW... for the 


Comfort and Economy 
of Controlled Heating 


Your present vacuum or vapor system, regardless of size, 
may be changed over at low cost to an 


ILLINOIS SELECTIVE PRESSURE SYSTEM 


. ». a new and exclusive development that gives the con- 
venience and economy of perfect heat control . . . a small 
investment that will return big dividends in fuel saving, 
heating comfort and satisfaction. 


Illinois Selective Pressure Control Systems are individually engi- 
neered to meet every condition of steam circulation and regulation 
of combustion. They open a new field for control systems in apart- 
ments, schools, churches, commercial and public buildings—control 
that heretofore has been adaptable only to the larger heating 
installations. 


That these systems are in wide use in leading universities and engi 
neering schools offers convincing evidence of their outstanding merit. 


Write for bulletins 16, 517 and 62 
or phone our representative in your 
territory for full details. 


ILLINOIS ENGINEERING COMPANY 


2045 SOUTH RACINE AVENUE, CHICAGO 
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Unit Heater For your convenience in obtaining more information ; 
No, 1912—A specially designed unit heater for industrial and about any of this equipment, see coupon on page 110. i 
Kae te a Add the new products and companies listed here to 3 
commercial applications is designed throughout for its specialized your Directory Section which you received in your ; 
' function of driv- January, 1940, Heatinc, Piptinc ano Air CONDITIONING 3 
ing a large vol- and thus keep your records of sources of supply up to : 
ume of heated date throughout the year . . . Single asterisk (*) indi- A 
' 9 Nes haBie? cates equipment not listed in Directory Section; double 
air at relatively : ae . . 
i ; asterisk ( ) equipment and manufacturer not listed 
high velocity and 
low temperature models have a lock type 
down to working to facilitate easy installat 
| levels, the manu- and cleaning. Another 
facturer states. ture is a tight seal against 
High ceilings wall even with the var 
in factories, high wall lines frequently erm 
clearances neces- tered in building construct 
sary for  indus- it is stated. 
trial equipment such as cranes, over-doorway heat requirements There are free star 
of stores and office buildings, and small rooms where one unit floor cabinet convectors w 
only may be required, are typical of the conditions which this are primarily used in mod 
heater is designed to meet.—C. A. Dunham Co., 450 E. Ohio izing buildings—althoug! 
St., Chicago, II. have a definite field in 
‘ buildings as well. The s 
Convectors recessed styles go a long w ‘ 
No, 1913—In presenting a 1940 line of convectors, the manu- toward saving floor space 
facturer offers a wide variety of sizes, styles and models. New achieving a harmonious interior and their application is univer 
You Offer All These Advantages with 
———— mel 
Ai C diti 
Se complete Curtis line of Pack- restaurants, institutions, etc. 
aged Air Conditioning Units in- In addition, Curtis Packaged Units 
: -712 " 
cludes 5 sizes from 3 tol5tonscapacity. offer you and your customers a// these es Cound tone rs 
With this line you can meet the re- important advantages — all sound, Conditioner 
quirements of practically every class attractive sales points that mean in- 
of retail establishment; offices, stores, creased sales and profits for you: 
Below: 3 and 5 ton Packaged 
: , Type Air Conditioner. 
e Low first cost — low operating expense @ Attractive exterior appearance 
@ Easily installed in one day e Adaptable for heating purposes 
e Easily moved if desired @ Readily financed 3 
@ Units cool, dehumidify, circulate and filter e Correctly balanced — precision engineered, g 
the air assembled and tested at the Curtis factory 4 
Curtis provides an opportunity for you to get your share of profits from J 
the vast packaged air conditioning “market that is widening day by day. me 
A letter will bring you complete information on the complete Curtis line. Py 





CURTIS 


REFRIGERATION 


ee” CURTIS REFRIGERATING MACHINE CO. 


Established 1854 Division of Curtis Manufacturing Co. 
1950 Kienlen Ave, St. Louis, Missouri 
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dependable (val ves.. 


control refrigeration 


QpPENDAR? 





DEPENDABILITY 
IN VALVES... 


When you’ve sunk a couple 
of days’ hard work on an 
installation that cost your 
customer many dollars, it’s 
good to know that the “‘lit- 
tle things” . . . like the Ex- 
pansion Valve or Solenoid 
Valves ...can be depended 
upon to protect all your 
skill and labor. 


That’s the main reason 
Service Men and installing 
Engineers so enthusiasti- 
cally demand A-P Valves 
for Refrigerant Control on 
every job. 


{A>} Model 204 
AUTOMATIC 
EXPANSION VALVE 


Small, compact, designed 
for fractional tonnage 
units such as Domestic 
Refrigerators and Bever- 
age Coolers. Provides easy 
and accurate adjustment 
of back pressure. 


Rated 4 ton Freon, ' ton 


Methyl or Sulphur. Has 
handy Wrench Pads, Mois- 
ture-proof Breather Cap, 
Large, Adequate Strainer. 
Non-chattering construc- 
tion. A typical A-P DE- 
PENDABLE Valve. 


It’s priceless . . . this DEPENDABILITY so 
long attached to A-P Products! And it’s 
YOURS, to help you to profits on every 


installation. Use it! 


A-P builds DEPENDABILITY into a full 
line of Thermostatic Expansion Valves, 
Solenoids, Suction Pressure Valves, Water 
Valves, Temperature Control Sets, and the 
new “TRAP-IT” System-Protectors. 


@ Progressive Service 
Men Use and Rec. 
ommend—and Ag- 
Gressive Jeobbers 
Steck and Talk — 
A-P Products. 


AUTOMATIC PRODUCTS COMPANY 


THIRTY — SECOND STREET 


@ WISCONsIN 
oper Sopubee, 100 Varick Street, New York cat 
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The DIRECTHERM,'DIRECT- 
FIRED UNIT HEATER 






for Oil, Gas or Coal (hand or stoker fired) 


@ Warehouses 
®@ Assembly Plants 
®@ Foundries and Mills 


® Airplane Hangars 





@ \solated Buildings 
of all types (remote 


from steam plant) ar 
Oil-Fired Direetherm Unit Heater 





| Directherm Unit Heaters are “one-package” heating plants rang- 


ing in capacity from 300,000 to 1,500,000 BTU's. These units 
wherein the heat of combustion is immediately transferred to 
heating purposes are high in efficiency, low in installation and 
maintenance cost and their use is flexible because of their ready 
portability and ease of hooking up. The Directherm Unit Heater 
is equipped with a multi-blade centrifugal fan which distributes 
the warm air throughout the area to be heated. 


SIX STANDARD SIZES—300,000 TO 1,500,000 BTU’S. 


Directherm direct-fired Unit Heaters are available in six stand 
ard sizes, capacities ranging from 300,000 to 1,500,000 Btu's. The 
Units are made of heavy steel plate, with major sections all 
welded. Flue gas headers are readily cleanable. 
VENTILATION AND AIR RECIRCULATION, The Directherm 
can be easily hooked up for outside air intake. Air filters may 
be used in the intake box when desired. 

INSTALLATION, These units, when assembled, require nothing 
more than a stack and an electrical connection (plus a gas or oil 
fuel hook-up) and can be made fully automatic in operation 
when using oil, gas or stoker. 


WRITE FOR BULLETIN AND TECHNICAL DETAILS 
AIRTHERM STEAM UNIT HEATERS 


For All Heating Purposes 





AIRTHERM UNIT HEATERS are mack ! 
both the propellor fan tyyp« The Airvector 
imt the centrifugal fan type The Airheator 
Airvectors are available for wall or ceiling 
mounting Airheators are heavy duty 
capacity unit heaters and are available in ce 
signs fom ceiling wall mi floor mounting 
For complete details isk for special bulletis 


on Airheators and Airvectors 


The Airveetor 


FACTORY REPRESENTATIVES. A few | 


AIRTHERM 


MANUFACTURING COMPANY 


712 S. Spring Ave. St. Louis, Mo. 
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EXAMPLES 
OF PRECISION 


One in a Series of Ad- 
vertisements, “HOWELL 
Motors in the Making" 
— showing how modern 
precision standards 
maintain HOWELL 
quality. ... 


& 
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PRECISION 


METHOD 
of ELIMINATING 
DESTRUCTIVE VIBRATION 


At HOWELL every rotor assembly is subjected to a 
DYNAMIC BALANCE TEST, using the most sensitive testing 
equipment obtainable. 


Testing procedure is illustrated above. 


Each rotor 


assembly is operated at approximately the rated speed 
of the completed motor — the stroboglow lamp showing 
exact location of unbalance—the electronically operated 


meter indicating amount of unbalance. 


Correction for 


balance is made possible by this accurate information. 


The precision-balanced HOWELL rotor assembly is a 
SAFEGUARD of first importance against undue vibration 
which causes noise and excessive bearing wear. 


Complete Line — Fast Delivery 














OWELI 


Rep 


For 25 years HOWELL has specialized on poly- 
phase motors for air conditioning, ventilating 
and heating drives. Motors can be furnished 
with any electrical and mechanical characteris- 
tics required — ‘4, to 150 HP, single or multi- 
speed. 

Whatever your drive needs, HOWELL can 
meet them EXACTLY and on time. Write 
us, outlining your particular problem! 


FLrectTRiI¢c Morons COMPANY 
HOWELL, MICHIGAN 


ntatives in All Principe 


reese 





Wall cabinet 


wall as their name suggests, and are completely off th: 


according to the maker. models 


they are particularly 


schools and public buildings already built, or in new | 


where the wall construction does not permit concealment 


sloping top wall cabinet goes a step further in that its s] 


| makes it impossible to place objects or to sit on the cabinet 


recessed cabinet and plaster cabinet meet exacting interior 


With the : 


tion requirements for all classes of buildings. 


cabinet, the panel is flush with the wall and may be finis 


match the wall or grained to match the woodwork. The 
cabinet may be used where it is desirable to carry the wa 
across the front of the convector. 

“Free-F | 


La Crosse, \\ 


with either the 


or the “Double-Formed” grille-—Trane Co., 


All cabinets are available 


Electric Immersion Heaters 
No. 1914 


line 


Among the recent developments in the “CI 


f electric heating equipment is an immersion h¢ 


water and oil. It is installed by bolting in place agair 





gasket seat (the gasket being furnished with the heate: 
tank or container is sheet metal, a companion flang« 
holds the heater in place. 

the patented heat 


Features include—states the maker 


ment construction for efficient heat transfer and long 
heat 
strength, and the fact 


rectangular cross-section for efhcier 


that all 


surface of 
immersed sections are 
available in ratings (for wat 


Wiegand Co., 


copper. These heaters are 


ing) of 750 to 5000 watts —Edwin | 7610 


Bivd., Pittsburgh, Pa. 

Whiteprint Machine 
No. 1915—The 

fast, 


| 


new model “I” whiteprint machine 


economical, convenient and efhcient method of 


positive-type reproductions of engineering drawings, 


charts, diagrams, bulletins, reports, etc., according to the 





who states it has a printing speed up to a maximum sp 
56 in. per min. The light source used consists of a new 
high pressure mercury vapor lamp which uses 40 watts p» 
with an active length of 46 in. 


Other features are 


Revolving glass contact to provide maximum light utilizat 
avoid slippage, friction, static and dragging of paper and tracings 
stationary glass 

Adjustable light shade to allow operator to vary exposure 
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adapted to hospitals, offices, apart 
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ving printing speed, thus making it possible to handle prints efficiently 


: yaintain a smooth flow of work despite variations in transparency 
si 
rd cings. 
ced air cooling system for even cooling of the lamp necessary f 
rm light distribution 
ecial transformer to correct the power factor to 87.5 per cent 


valid Corp., Ansco Rd., Johnson City, N. Y. 


il Fired Heaters 


“Directherm” 


os 


No. 1916- unit heaters are now available as oil 


‘ning units in six standard sizes with capacities ranging from 


0.000 to 1,500,000 

tu. 

The oil burning unit 
has been especially de- 
veloped to meet the 


particular requirements 


direct firing wherein 


combustion 


e heat ot 


a8 Welitatti< nat AP at 


s immediately converted 


actual heating put 
poses With minimum 
loss, according to the 


The heater can 


maker. 
be set up for full auto- 


eve OC Alene 


matic control both as to 


room and 





temperature 
as to delivery tempera 


tures of the warm air at is a self-contained heating 


system with comparatively low outlet temperatures and a hori 


zontal high velocity air stream with an adjustable wide angk 


of delivery. 


A multi-blade centrifugal fan distributes the warm air directly 


from the unit, throughout the area to be heated. Duct work, 
however, can be used where required. 
These heaters are also available for gas or coal firing (stoke: 


or hand) Airtherm Mig. Co., 720 S 


Mo 


Spring Ave., St. Louis 


Flashlight Bulb Extension 
No. 1917 
cult to get at places, a 


For those requiring a closely spotted light in diffi 


novel flashlight bulb extension has been 


ATED ACES A cal Slee 65 Hit oy a lr | 2, a awe thats ten ~ 





developed. Working in restricted places, the ordinary flashlight 


is often made 
quate. Wit! 
the device, 


vision is aided 
and both hands 
This 


is made possi 


are freed 


ble because the 





extension is 
bendable and 
can be mad 
to hook on 
any object or 
shaped to 
form its own 
stand, 


he extension is made of special wire encased in aluminum 
lloy tubing Co 
Madre, Calif. 


and is waterproof.—Sierra Aircraft Sierra 


ae 


Motor and Pump Unit 


\o, 1918—The line of multi-stage “SSUnit” pzmps, in which 
motor and pump housings are bolted together for compact 


has recently been extended and includes a new two stag 
mp with 4 in. 


; 
oO 


suction and 2 in. discharge that can be rated 


“75 gpm against heads up to 500 ft at a speed of 3550 rpm. 


OCI pe a, 


t 


) . 
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WITH SELF -COOLED 
MIRACLE MOTOR 
THAT “BREATHES” 
Never ‘‘Slow Roasts’’ 


UNIT HEATERS 


First in the field with propeller fan steam unit heaters (1916) 
ILG has now produced a brand new booklet picturing latest develop- 


ments in this money-saving type of heating system—outlining the 


advantages of unit heaters over radiators or pipe coils—listing the 


savings accruing to users—illustrating exclusive ILG features, such 


as the self-cooled miracle motor that never “slow roasts’’—and 


graphically showing how the “Vital Zone”, that area where people 
work, shop and play, can be most effectively, efficiently and economi- 
lor 


cally heated. today 


Catalog No. 128! 


A copy is yours for the asking write 


WHERE PEOPLE WORK, SHOP AND PLAY! 


“‘FIRST”’ 
“*FIRST’’ 


* I wo-piece 


IN DEVELOPMENT 
IN PERFORMANCE 


graduated Header for 







trouble 


tree operation 





* “Wedded 


oxidation of 









Copper Tubes and Fins no 


contact surtaces, no braving 


soldering or welding 









* Coil 
ent of casing 


contracts or expands independ 


















*% “Balanced” steam distribution 








* Quiet, 
famous 


long - life 
ONE-NAMI 


powertul 


ILG 


operation 


PLATI 








guarantec 


ILG ELECTRIC VENTILATING CO. 
2641 N. Crawford Ave., Chicago, Il 
OFFICES IN 42 PRINCIPAL CITIES 





UNIT HEATERS 




















Ric-wiL 
Insulated 


PIPE UNITS 


—a speedy installation for 
Rochester Gas @& Electric Corp. 









PiPE AND ITS COVERING 
PREE FROM AMY (OAD Om 
TwE COmsurT 





Wo underground steam line, serving the Seneca Hotel, Roches- 
ter, N. Y., had to be installed completely between Saturday night 
and Monday morning, under a heavy traffic lane. This was ac- 
complished, including back-filling and repaving, in 23 hours total 
elapsed time! 

If, in addition to engineering dependability and long life, you 
want speed and economy—Ric-wiL Insulated Pipe Units can serve 
you too. Complete factory assembled units, in any lengths, with 
pipe covering as specified, and all necessary fittings, steam pipes 
furnished by customer or by us. 


Send for Bulletin No. 4003. 


The Ric-wil Co., Union Commerce Bidg., Cleveland, 0. 


Agents in Principal Cities’ - 
4 Recisreneo iw U. &. Patent Ornce : 


CONDUIT SYSTEMS FOR 
UNDERGROUND STEAM PIPES 
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The new pump, like 
the maker's smaller 
multi-stage pumps of 
this type, has cast iron 
casing and cover and 
is bronze fitted 
throughout. The im- 
pellers are placed 


back to back to pro 














vide axial balance. 


The cover can be 


readily taken off, permitting the inside parts to be removed 


out disconnecting the suction and discharge piping. 


Suitabk 


small boilerfeed pump, mine pump or pipe line pump It 


be used in humidifier work, air conditioning service, oil lo 


1 


and many other small capacity, high pressure services, accor 


to the manufacturer. 


Circulation Controller 
No. 1919—The “No. 73” 


circ“ lation « 


recently been made available in larger siz 


in a range trom 4 to 
It is offered for the direct control of 


2 im. inclusive. 


domestic hot water temperature. It 
controls the temperature of water deliv 
ered to the tank by an indirect heater to 


maximum predetermined 


maintain a 
temperature. It is of all bronze con 
struction and has a corrosion resisting 
thermostat. The standard setting is 140 
F and the adjustment range 120 to 180 
k.—Watts Regulator Co., 10 Embank- 
ment St., Lawrence, Mass. 


\llis-Chalmers Mfg 


res and can now 


Co., Milwaukee 


illustrate 
} 


ntroiler 





How to use ELECTRIC HEAT 


Pee 






CHROMALOX 
IMMERSION HEATER 


with cylindrical heated section constructed 
to screw into one end of a standard pipe 
"T", thus projecting the heated section 
into the pipe contents. These immersion 
heaters—Types RI and RIO—are available 
with screw plug for standard pipe thread 
as small as '/p in., and larger up to 1'/, in. 
Sheaths of steel or copper, for immersion 
in oil or water. Besides use in circulating 
lines, these units are valuable for insertion 
in tanks containing paraffin or other non- 
fluid substance. 

Complete details on this and many other 
electric heat applications may be had upon 
request to the Wiegand engineering staff, 
who offer cooperation on any specific heat- 
ing problem. 


— 






to boost pipe line temperature 


Standard 
Pipe and 
Fittings 


. 


| 
| 


ELECTRIC HEAT 
for many uses 


is covered in the Chroma 
lox Book of Electric Heat, 
comprising 64 pages of 
valuable application 
data, and description of 
the many types of elec 
tric heating units avail 
able for industrial pur- 
poses. Your request 
brings a copy of this 
book. 


EDWIN L. WIEGAND COMPANY 


7610 Thomas Bivd. 


Pittsburgh, Pa. 
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Conventions and Expositions 











fir Conditioning Short Course: August 15-17, Agricultural 

ud Mechanical College of Texas, College Station, Tex. Spon 
sored by department of mechanical engineering, W. E. Long, 
hairman. 

fmerican Society of Mechanical Engineers all meeting, 
September 3-6, Hotel Davenport, Spokane, Wash. Headquarters 
fice, 29 W. 39th St., New York, N. Y. 

Eastern States Exposition: September 15-21, Springfield, Mass. 
For further information address J. H. Fifield, Eastern States 
Exposition, Springfield, Mass. 

Vational Industrial Advertisers Association Annual Confer 
ence and Exposition, September 18-20, Hotel Statler, Detroit, 
Mich. President, Charles McDonough, Combustion Engineering 
Co., Inc., 200 Madison’ Ave., New York, N. Y. 

Iron and Steel Exposition September 24-27, Hotel Stevens, 
Chicago, Ill. Sponsored by Association of Iron and Steel En 
gineers, 1009 Empire Bldg., Pittsburgh, Pa 

American Society of Heating and Ventilating Engineers: Fall 
meeting, October 14-15, Rice Hotel, Houston, Tex. A. V. Hutch 
inson, secretary, 51 Madison Ave., New York, N. Y. 

Imerican Welding Society 
20. Cleveland Hotel, Cleveland, Ohio. 
W. 39th St. New York, N. Y 


papers on welding of carbon-molybdenum piping for high pres 


Annual meeting, week of October 
Tentative program includes 


sure, high temperature service, by R. W. Emerson; pipe welding 


for naval service, by Bela Ronay; arc and gas welding piping 


by Eric Seabloom; and codes for welding pressure vessels, by 


D. S. Jacobus. 


HERE are no “just-as- 
good” fittings. WeldELLS 
alone offer you all these 
eight aids to faster, easier 
welding. 


TANGENTS 


QO se BO wis: 
TAYLOR FORGE 


WeldELLS 


Seamless Pipe Fittings for Welding 


General Offices and Works: 
Chicago: P. O. Box 485 
New York Office: 50 Church Street 
Philadelphia Office: Broad Street Station Bldg. 
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They Assure Ample 
Chilled Water for Cooling 


N t I eC I A P tte « \ 
ever failed to chill an ample v é ter 1 
Jo the cooling for which it is ae j 
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Write now for our Freon catalog 


The Patterson-Kelley Co., Inc. 


107 Warren Street East Stroudsburg, Pa. 


Patterson Freon 


Water Coolers 
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OF PLANT HEATING 


Slowly revolving outlets . . . an innovation which as- 
sures THOROUGH heat distribution . . . a sensation of 


heating comfort never before attained ... the air feels 
alive and invigorating. 








Left—Chicago & North 
Western Railway Co. se- 
lected WING Revolving 
Discharge Heaters be- 
cause they are as mod- 


2 











ern as the streamlined 
ocomotive 
N ther single factor is more important than heating in as 
ng mfort to factory workers who will be ‘‘under pressure 
Fall and Winter, due to National Defense programs. C 
yrking nditions are not left to chance whe he 
WING st leating jopted in a plant 
WING Heate provide the utmost ir mfort in plants like 
; M L en, N Wrigt tical Corr F 
h Dodge Truck Plant, Det J i Aircratt 
E Hart i, Con N Y mnibus Cc 
und many oth 
in ke these, eac ating blem 1 
inct jualized applicatior WING enginee i 
h 2 experience and earch in heat distr i 
~ke the lope hy jlight Heatir 
‘Tribe a r ve Our hneating pror 
WING Heater Bulletin xir nstallation d J 
i md ther i esting data May we 


L. J. WING MFG. CO., 


seu 
UNIT HEATERS 
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Booklets, Reports and Papers 















Heat Flow Through Sunlit Walls 5 
Estimating the flow of heat through sunlit walls and ; 
problem of great importance in air conditioning, has been 7 
out mathematically by Professor C. O. Mackey and a gra ; 
student, L. T. Wright, Jr., in the College of Engineering, | 
University, Ithaca, N. Y. Their findings have now been | 
together as Reprint No. 9 of the Engineering Experiment 
tion, which is available without charge on request (as | 
the supply lasts) 
“An accurate estimate of the cooling load,” they 
“is essential to a selection of air conditioning equipment tl 
maintain the desired state of the air within an enclosure.’ 
solar energy is absorbed by outside surfaces of the 
maximum rate of heat reception at the outside may ta 
long before maximum rate of transfer to the indoor ai 
of absorption of heat by the building materials; and 
components of the cooling load therefore reach their | 
different times 
Using a 12 in. concrete west wall as an example, t 
estimate the amount and rate of heat transfer from the 
surface to the indoor air at different times of day he 
indicate how the mathematical formulas may be applied t 
walls, to composite walls and finally to specific practical 
lems such as estimating the hourly cooling load on the toy : 
of an air conditioned building which has 12 in. brick wall 
plaster finish on the imside and a flat roof composed of 4 
concrete, 2 in. of insulation, aluminum colored roofing papx 
a plastered ceiling 
Included are tables indicating the heat flow through sunlit 
of brick, stone, concrete and wood frame constructi 
T : 
he pipe, ‘"Sulation ay 
Protection '. 
are factory-tay) A 
4 } 
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DURANT 


INSULATED 
PIPE... for Underground Steam Lines 


This unique system of pipe-line pro- 
tection is noted for simplicity, | 
economy and dependability. Write ; 
today for the new D. 1. P. booklet. = 


EHRET MAGNESIA 
MANUFACTURING CO. ‘ 


VALLEY FORGE e PENNSYLVANIA 
DISTRIBUTORS IN ALL PRINCIPAL CITIES 
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sriety of insulating materials. Tables are also given for con- 
rete and wood roofs with black or aluminum colored roofing, 
vith various types of construction, thickness of roof deck and 
nsulation, and with or without plaster ceilings underneath. The 
ite of heat flow is given for nine different hours of the typical 
lay in the general latitude of the United States. 


Psychrometric Charts Simplified 


A simplified presentation of air conditioning data has just been 
published by Carrier Corp., 302 S. Geddes St., Syracuse, N. Y. 
[he Carrier psychrometric chart as first published has been re- 
vised for greatest accuracy with convenience in the solution of all 
psychrometric problems. 

The data from which the charts were plotted were contained 
in a paper presented by Dr. Willis H. Carrier in conjunction with 
Professor C. O. Mackey of Cornell University before the Amer 
ican Society of Mechanical Engineers in 1936. These charts make 
it possible to arrive at accurate solutions for all barometric pres- 
sures; this has been accomplished by the addition of a correction 
table which makes the charts universal in this application 

By the use of a much larger vertical scale for grains of moistur 
per pound of dry air and by making separate charts, accurate de 
terminations at lower temperatures are possible 

The first chart is for wet bulb temperatures below 32 | rhe 
second is for normal air conditioning ranges with dry bulb tem- 
peratures from 32 to 110 F. Dr. Carrier will prepare later a 
third chart for the high temperature range from 80 to 330 F 
suitable for calculations in drying and processing materials. Each 
of these charts permits an accuracy of reading within its entire 
range which is equal to the accuracy of thermometry in laboratory 
tests, it is stated. 

Vapor pressure tables are included in the pamphlet. Also, 15 
examples are worked out to show the use of the charts 





Circulation 


Troubles? 
HERE’S THE ANSWER! 


Whenever you're troubled with sick radi- 
ators or hot and cold circulating lines 
it's a pretty good bet that you can have 
them operating efficiently in jig time by 
simply installing the Nos. 7 or 77 Maid- 
O'-Mist Automatic Air Vents. These 
reliable vents have self-closing float- 
controlled valves, and are designed 
especially for circulating lines where accumulation of air retards 
circulation. The Nos. 7 and 77 are 2'/,” x 3'/2”, nickel plated, have 
VY,” 1.P. connection and operate on pressures up to 75 Ibs. 

Ol’ Faithful Humidifier will automatically vent the radiator as well 
as supply ample humidity. Automatically fed by water direct from 
the air vent opening in.the radiator or nearest water supply through 
a nickel-plated brass reservoir and ‘ 
feeder. Consists of two copper — »))) 
troughs which insert between sec- \ eg ! 
tions of the radiator. Each trough 
is equipped with metal-edged evap- 
orator. Available in three sizes. 

Manufacturers of humidifiers for 
steam, hot water and warm air sys- 
tems. 








‘ IS 
CYERKN 
No. 3—“OL’ FAITHFUL” 
HUMIDIFIER for Hot Water 
and Steam Radiators 


SEND TODAY FOR 
1940 CATALOG. 


MAID-O’-MIST, Inc. 


21! North Aberdeen St. 





Chicago, Illinois 
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Uncompromising Quality of Materials and 
Workmanship make Layne Wells & Pumps 


LAST LONGER 


Layne is an organization of the old 
school. It still follows the famed rule 
of “make it of good materials and 
make it right.” That is why there are 
Layne Wells and Pumps still in serv- 
ice after a quarter century of use. 
Layne realizes that a well water 
system has to supply the daily life 





‘ ; 
fluid for men and materials and SS eS 
then “stand by” with a reserve in 


AFFILIATED COMPANIES 


Layne Awxanes 4S 


strength and ruggedness to play a 

hero's part in an emergency of fire. Se —_ 

Every part of a Layne well and pump = \+""« owen 

is built to last and give the highest (Cimc we» you 

in efficiency. . : 
Only until you have. heard the full et 

story of what Layne has to offer in nese lll . 

the rebuilding of your old water SyS- Cave: were ew 


Minwear 


tem. or the installation of an entirely Larne Bowes New Ewa smo oe 
new one, will you fully appreciate — wrennsronn waren Sur 
their incomparable qualifications. — re 
You are urged to send for full information, bulletins and 

catalogs. There is no obligation to Industrial or Municipal 
executives or their engineers, plant superintendents, managers, 
etc. Address 

LAYNE & BOWLER. INC. 

Dept. D, Memphis, Tenn. 


print 


Pumps & WELL 





WATER SYSTEMS 


For Municipalities, Industries, 
Railroads, Mines and Irrigation 




































TELLS YOU 


... how to choose the right size trap, 
guickly and easily— for steam jacketed 
kettles, for sterilizers, unit heaters, sub- 
merged surfaces, etc. Shows a good 
method for maintaining a false water line 
ahead of a condensation meter. Describes 
an improved method of trapping auto- 
claves to obtain maximum temperatures 
(by more complete air removal). Book also 
explains the importance of air removal 
from unit heaters for corrosion prevention 
and tells how to achieve that removal. 


Get your copy of “How To Choose a 
Steam Trap.” Free to all bona fide 
steam trap users. Write today and keep 
it at your elbow to save time and bother. 





THE V. D. ANDERSON COMPANY 
1949 WEST 96th STREET, CLEVELAND, OHIO 


I would like a copy of the book “How To Choose A Steam Trap,” and 
I understand that this does not obligate me in any way. 


Name _ poe: 





Title RE ae Se 
Address 
City — te 
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Recent Trade Literature 











For your convenience in obtaining copies of these bulle: 
see coupon on page 110. If you write direct to the m 
facturer, describe carefully what literature you want, as 
number given first in each item is for use only when se) 
ing your request to Heatinc, Pirinc anv Ai Conptrion ; 
No. 3602, AIR CONDITIONERS: Carrier Corp., 5 4 
Geddes St., Syracuse, N. Y. Specification sheet covering ; 
sizes of self-contained air conditioners, which include wit 
compact housing the apparatus to cool, dehumidity, filt 
circulate room air and complete refrigerating water cooled 


densing unit. Sizes range trom 2 to over 5 tons 


No. 3603 AIR COOLING UNITS McCord Radiat 
Mig. Co., 2587 E. Grand Blvd., Detroit, Mich. 4 p. | 
on suspended air cooling units for “Freon,” methyl chlori 


water for use in stores, offices, restaurants, beauty parlor 


No. 3604 AIR FILTER PANEL HOUSING ASs 
BLIES: Air-Maze Corp., 5200 Harvard Ave., Cleveland 
i p. bulletin on air filter panel housing assemblies for a 
pressors, internal combustion engines, blowers and other 
duty ind:strial applications. They consist of filter pat 


in a structure commonly known as a “dog hous 


No. 3605. ALLOY STEELS: Babcock & Wilcox Tulx 
Beaver Falls, Pa. 8 p. reprint bulletin (3-266) on creep of 
chromium-molybdenum steels, such as are used im_ the 
industry and steam superheater work \lso technical data 
(No. 8) on chemical compositions of SAE steels reprinted 
the SAE handbook. lso techmical data card (No. 11) 
information on “Croloy 2'4,” an alloy developed for appli 


in piping, steam superheating and oil refining operations 


aeycel 


ASBESTOS INSULATION 






FOR MODERN HEATING| | 
and AIR CONDITIONING| [| 


For the insulation of ducts and all types of air-condi- 
tioning equipment, use CAREYCEL sheets and blocks— 
a fireproof, low-cost, high efficiency, asbestos board. 
Lightweight (approx. 11/, lbs. per board foot); negligible 
shrinkage; easy to fit and apply: makes neat appearing 
jobs. Write for folder and samples. Address Dept. 25. 


rt 








THE PHILIP CAREY COMPANY = Lockland, Cincinnati, Ohio 
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‘9, 3606. BRAZING ALLOYS: 


Handy & Harman, 82 Fulton 


¥ c, New York, N. Y. 4 p. folder on “Sil-Fos” and “Easy-Flo” 
2 Jing alloys, with information on use, applications and ad 
5 tages. 
Vo, 3607. CHEMICAL FEEDERS Permutit Co., 330 W 
nd St. New York, N. Y. 4 p. bulletin (2345) on a new 
lating type dry chemical feeder for discharging chemicals 
4, a mixing tank proportional to the rate of water flowing 
No. 3608. CONVECTORS: Trane Co., La Crosse, Wis 
laborate 24 p. bulletin (S-380) available in two editions, one 
with a French fold cover for presentation by architects, engineers, 
tractors and builders to preferred clients, and the other with 
4 » regular trimmed flush cover punched for binders. Convection 
eating and the advantages of the manufacturer's convectors are 
- explained and a double pag spread illustrates 10 styles and 
4 models representative of those available. 
4 No. 3609. DEHYDRATORS: Carrier Corp., 302 S. Geddes 
oa St. Syracuse, N. Y. Data sheet describing self-contained de 


rae 


dehumidifying in both 1 


Silica 


hvdrators used for drying or 


and comfort air conditioning gel is the 
may be activated by gas or steam 

No DIESEL ENGINES Caterpillar 
W. Washington Ill. 8 p. bulletin 


engines, and marin 


3610. 


600 St., Peoria, 


power units, generator sets 


PROS tp Bie 5 Roe 


trating the units and giving spectfications 
No. 3611. FANS Chelsea Fan & Co.., 
isth St. New York, N. \ Bulletin on “Wind-O-Fan, 


for installation in windows of apartments, stores, 


Blower 


The fan is rated at 3000 cfm. 
FLEXIBLE COUPLINGS 
Ave., 


etc 
No. 3612. 
N. Michigan 





Link-Belt 


Chicago, II] 





giving price lists, dimensions and other data. 





selection and horsepower ratings are included 






GENERAL CONTROLS 















steam up to 150 
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250 F. 


ENTIRE OPERATOR SEALED IN OIL FOR 
NO ANNUAL MAINTENANCE 


Here is one of the most versatile mo- 
tor valves ever developed. Operates 
on simplified two-wire control. There 
are no gears to wear out,—only one 
internal switch. Amazingly low in 
current consumption, 60 VA during 
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engines, 


Inc . 


ndustrial 
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Tractor Co 


on diesel 


illus 


70 W 


Junior” 


offices, homes, 


o., 307 


12 p. bulletin (1845) on various 
types of flexible couplings, illustrating and describing them and 


Information on 


A Veritable 
POWERHOUSE 


A new two-wire hydraulic- 
ally operated, full-ported, 
all-purpose motor valve 
for air, water, gas, gaso- 
line, oil (any gravity and 
grade) brine, or saturated 


Ibs. per 


sq. inch, and 125 F. to 


LIFE! 


opening, 5 VA when open. Valve is 
full-ported and will operate in any 
position. 100% tight shut-off as- 
sured. Entire operator is sealed in 
oil for life, eliminating usual annual 
maintenance. Write for new 1940 
Catalog containing complete engi- 
neering details and specifications. 


GENERAL|c |CONTROLS 
ac} 
eG | 





ANEM@STAI 


HIGH VELOCITY, 
AIR DIFFUSERS ° / 





.. WILL SOLVE YOUR 
AIR DISTRIBUTION PROBLEMS! 


Securing satisfactory air distribution in large spaces 


is 
one of the problems facing air conditioning and ventilat- 
ing Engineers and Contractors in many of the industrial 
plants and extensions now going up. ANEMOSTATS read- 
ily solve this problem because they operate effectively in 
a wide range of velocities over a large floor area. 

Furthermore, ANEMOSTATS often permit the use of 
higher air velocities and greater temperature dif- 
ferentials, with corresponding reduction in size of plant, 
duct work and number of outlets — all adding up to sub- 
stantial savings in initial and operating costs. 

For this reason, and because their patented and ex- 
clusive design positively assures draftiess air distri- 
bution and equalization of temperature, and hence 
humidity, throughout the areas they serve, ANEMO- 
STATS are an essential part of every air conditioning and 
forced ventilating system. 

ANEMOSTATS are also readily applied to existing 
systems. Thus, they open the door to more new business 
for contractors in the many factories in which air distribu- 
tion is unsatisfactory. 


GET FULL ANEMOSTAT DETAILS 


Send today for descriptive literature. And remember, we 
offer full cooperation to the Engineer for working out the 
application of ANEMOSTATS to specific air distribution 
requirements. Write us. 


ANEM@STAT 


CORPORATION OF AMERICA 


Dep't H, 10 East 39th Street, 
New York, N. Y. 
Representatives in 


Principal Cities 


| “NO AIR CONDITIONING SYSTEM IS BETTER THAN ITS AIR DISTRIBUTION” 



































CONTROLS 
Or 


he Wels (Cred Olic-tame d-lellelilels 
Individual Radiators 
Zone Control 
Unit Heater Control 


HEATING & VENTILATING 
Central Fan-Systems 


Unit Ventilators 
HEATING, VENTILATING & HUMIDIFYING 
COOLING &-VENTILATING 
YEAR-'ROUND AIR CONDITIONING 

- 
Write for New Bulletin PE-82] 


The Fulton Sylphon Co. 


E TENNESSEE 





COIL UNITS... 


ENGINEERED AND 
PRICED FOR 
GREATER VALUE 





You can get more for your 
money from usAIRco. Ex- 


perienced engineer! ng, eco- 





nomical production, proved and tested equipment. All 
ratings guaranteed, plus many superior features. 
WRITE FOR DATA AND PRICES 


UNITED STATES AIR CONDITIONING CORP. HPA840 


RO iain 8 ga «now THE 
coMPANY 


Name eeee 
AND 


Address =f TH E LI | é 


Town State 
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No. 3613. HEATING BOILERS: Titusville Boile: 
Struthers Wells-Titusville Corp., Titusville, Pa. 4 p. bul 
(6195) on “Ti-Compact” three pass firebox boilers for 
and gas firing. 

No. 3614. HEATING COILS: Fedders Mfg. Co., I 
Tonawanda St., Buffalo, N. Y. 52 p. catalog (AC-601 
“Type K” heating coils, illustrating and describing in 
their design features, giving dimensions, face areas, ext 
heating surface figures, weights, etc., and presenting exte: 
tables of final air temperatures and condensation rates for var 
steam pressures. Curves showing temperature rises for va 
operating conditions are included, and a number of pag: 
devoted to pertinent data such as conversion constants, a 
tion data, piping capacities, and information on selectior 
cation, piping connections and terminology 

No. 3615. INSTRUMENTS AND CONTROLS 
Friez & Sons, 4 N. Central Ave., Baltimore, Md. 24 
of instruments and controls for heating, refrigeration ar 
conditioning, including types for controlling, indicating a 
cording of humidity, temperature and pressuré Phe 
is indexed and each instrument is carefully described ar 
trated. 

No. 3616. LEATHER PACKINGS: J. E. Rhoads & 
35 N. 6th St., Philadelphia, Pa. Mailing piece describi 
advantages of “Tannate” leather packings and illus 
leathers, u-leathers, flange leathers and v-leathers 

No. 3617. LUBRICATION OF AIR CONDITION 
EQUIPMENT: Texas Co., 135 E. 42nd St., New York, } 
Issue of “Lubrication” (Vol. 26, No. 6). devoted entire! 
lubrication of bus and railroad air conditioning equip 
Methods of refrigeration are discussed and careful atten 
given to compressor lubrication Illustrations 
equipment are included 

No, 3618. ODOR ADSORBERS Dorex Di W. B. ( 






Get 
RESERVE 
SEATS 
in Every 


Dart Union 





seats that are always 


You get reserve seats in Darts 
there, ready for repeated installation. For good rea 
son: Darts’ two spherically-ground bronze seats keep 
fit even under tough conditions and make up fight 


again and again, That means lower cost per tight 
joint. And that’s why so many plant men who tr 
Darts stick with them. Tell us what size union you 
use most, and we'll send you 
a Dart to try, free. You can't 


lose on that. And there's 







to gain. 





p-enty 
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or Engineering Corp., 114 E. 32nd St., New York, N. Y. 2 p 
ulletin (106) giving description and explaining quick and simple (yt) 

ans of figuring sizes, capacities and resistance and showing OO 
»stallation methods. Lower prices on stock sizes of the “Type 
** odor adsorbers used in ventilating and air conditioning sys 
tems are also announced. 

No. 3619. RUBBER DEVELOPMENTS: BB. F. Goodrich 
Co.. 548 S. Main St., Akron, Ohio. Booklet reprinting 28 recent 
.dvertisements giving typical examples of the manufacturer's 
levelopments in rubber, including conveying molasses, coal con 
veyors, tank linings, etc. 





= No. 3620. SOLAR HEAT LOAD THROUGH WINDOWS 
i Ingersoll Steel & Disc Co., 310 S. Michigan Ave., Chicago, Ill 
H 8 p. engineering bulletin giving data on the reduction of solar 
e load through windows by the use of “Koolshade” sun screen, 
% hased on tests made for the manufacturer by Pittsburgh Testing 
a Laboratory. Tables of solar radiation transmitted through single 
. window glass—hare, ,and through windows with “Koolshade” 





screens are given in Btu per sq it per hr, for 30, 35, 40 and 45 


deg latitudes. The bulletin discusses the chaivacter of the heat 








gain through the screen, explains the tables and the calculation 
of heat gain by conduction. A diagram showing solar rays 
entering through the screen at varying sun elevations is appended 

No. 3621. UNIT HEATERS: McCord Radiator & Mfg 
Co., 2587 E. Grand Blvd., Detroit, Mich. § p. bulletin on unit 


A.. the horsepower in the world can’t pro- 


duce a profit unless it’s intelligently 


RE SORES A | 


heaters describing and illustrating in detail features of construc directed by manpower. And the more up- 
tion and tabulating capacities and other engineering data. Gen- to-date and modernized the manpower, 
- eral information on use of unit heaters is included, as Is a rapid the higher the profit! 
‘ method of computing heat losses for buildings. Conversion fac : 
j ie, dimension tables, ctc., are appended. hat means trained manpower—trained 
= No, 3622. VALVES: Reading-Pratt & Cady Div., American men—all down the line. That means no 
Chain & Cable Co., Inc., Reading, Pa. 16 p. booklet on bat weak links in your personnel-chain! 


stock valves, containing complete information, dimensions and _ ; : 
; Ihat’s why close to 2000 progressive 
application recommendations for bronze, carbon, steel and stain 


companies, large and small, have current 





employee-training agreements with the 
International Correspondence Schools. 


ADSCO FLOW METER, Orifice Type 


“ac 7 se [. ee ¢ ‘OVT: is “tai te 
Waall Terttan | a7: RIT 7 ld ee el Each of these I. ¢ programs is ‘tailor 





made” to fit a specific training problem. 


. y : Write today for you? free copy ol 
Simple in Construction “Group Plans for Individual 


Easily Installed and Maintained 


Instruc- 





tion.”’ Address I. C. S., Scranton, Penna. 


agiioen Aart greed ale CIN, POO Ue 


NTERNATIONAL CORRESPONDENCE SCHOOLS 





The ADSCO Flow Meter has a 














record of exceptional accuracy BOX 9203-B, SCRANTON, PENNA. 
at ~d “a “ a. It is highly Without cost or obligation, please furnish me with full 
ee . “#ans : ; : ; 
- “~ oan 2 oe —— he — particulars about the course before which I have marked X: 
ut canne ve damage yy suc — 
a aiieeia ae Gaanmen’ Gonos [) Air Conditioning & Cooling —[") Building Estimating 
é % be 
|) Heating & Ventilation |) Sheet Metal Work : 
Free floating, frictionless meter TECHNICAL AND INDUSTRIAL COURSES j 
mechanism transmits flow to di D Air Conditioning O Electrical Engineering Radio Operating 
r ee © Architectural Drafting () Electric Lighting C) Radio Servicing 
rect reading, evenly divided chart. hashiestese © Fire Bosses () Heating () Refrigeration ' 
Auto Engine Tune-up () Heat Treatment of Sanitary Engineering 
Available with recording chart. Auto Technician _ _ Metals Sheet Metal Work 
indicating scale and integrator Aviation OD Highway Engineering Steam Electric i 
4 - Koilermak ing ©) House Manning Steam Engines ' 
counter to totalize the flow or in Bridge L-ngineering () Machinist Steam Fitting 
other combinations of these three Building Estimating (©) Mechanical Drafting Structural Drafting 
devices Chemistry O Mechanical Structural Engineering 
’ Civil Engineering Engineering () Surveying and Mapping 
‘ ’ . 1 Coal Mining DC Patternmaking Telegraph b ngineering } 
( orrespondence is invited re Concrete Engineering Plumbing C) Textile Designing 
garding your metering problems Contracting & Building ( Practical Telephony (© Toolmaking 
pon that ADSCO may make D Cotton Manufacturing () Public Works C) Welding, Eiectri 
OC Diesel Engines Engineering OQ Weolen Manufs nog 
recommendations based on over ; 
25 years experience in the manu ns . Bp gy em COURSES — 
wa, » a - Accounting L Accounting ‘ igh Schoo 
facture of meters. C) Advertising () Civil Service (©) Managing Men at Work i 
€- Bookkeeping C) College Preparatory Salesmansh ip ' 
C Business C) Commercial Secretaria ; 
7 ‘ — Correspondence () Cost Accounting Spa nis 
W rite for Bulletin No. 35-83HP C Business Management () French C) Traffic Management 
Vame muneevitegant suenseigasns Age : | 
‘ > > ~ . ‘ . MD iddress cence 
{ERICAN JISTRICT STEAM COMPANY po | 
. j i ¥ Siate 
NORTH TONAWANDA ‘.) Present Position — j 
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less steel valves, precision machined from bar stock metals 
No. 3623. WELDERS: Harnischfeger Corp., 4400 W. N 
tional Ave., Milwaukee, Wis. 4 p. bulletin (W-28) on “P 
H-Hansen” square frame welders, with a welding range f; 
200 down to 15 amp. 
No. 3624. WELDING ELECTRODES Lincoln Elect 
Co., 12818 Coit Rd., Cleveland, Ohio. Wall chart giving , 


FOR YOUR CONVENIENCE 
HEATING, Piptnc AND Atr CONDITIONING, 
6 N. Michigan Ave., Chicago, Il. [8-40] 
Please ask the manufacturers to send me more information 
about the equipment mentioned under the following reference 
numbers in “Equipment Developments” and “Recent Trade Liter- 


ature.” (Circle each number in which you are interested) : 
physical characteristics, etc., as weli as currents and procedur 


1912 1913 1914 1915 1916 1917 1918 1919 

3602 «3603 3604 «= 3605 = 3606 = 8607 = 3608 = 3609 = 3610 = 3611 for some 36 different arc welding electrodes intended to hx 

pres a aa 008 Se Ss Ee value to shop superintendents using welding and to design 
engineers. 

Name ! cH Title. No. 3625. WELDING ELECTRODES Metal & Ther 


Corp., 120 Broadway, New York, N. Y. 24 p. booklet coveri 
the “Murex” line of electrodes for arc welding and giving 
, 


on physical properties, chemical analysis, qualifications and 


Company 


\ddress 


provals, and recommended procedures, for mild steel and al 


steel electrodes. 





NO. 1521 apette DIRECTED AIR FLOW 
suumaes = REGISTERS 
id == 


® High quality but not high priced. Grille 
{ pn leh | 
A sa ‘a THE INDEPENDENT REGISTER CO. 


3747 EAST 93RD STREET CLEVELAND, OHIO 


mi MICRO-ORIFICE VALVE 
for BALANCED DISTRIBUTION 


Vaive has a simple external ad- 
jJustment providing an accurate 
metering of steam to each radia- 
tor 30 that all radiators will heat 
at same time and rate—essential 
with all types of automatic firing 
and with room thermostat on 
zone control. When used as part 
of H-T Orifice System, radiator 
traps may be omitted if desired. 
Write for bulletin on this and 
other H-T products. 


HERSHE & TIMMIS Jc. 
INTERNATIONAL ENGINEERING, INc. fe 33 WEST GOTH ST., NEW YORK, N. Y. 


New York, 15 Pork Row DAYTON, OHIO Chicago, 407 $. Dearborn St 









Horizontal Multiple Vanes are 
° ‘ ° adjustable to direct air flows up, 
bars are adjustable in groups to deflect air = gown or straight outward. Can be 


right, left or straight outward. entirely closed from any position. 
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=e BOOSTERS 
STACK FANS 


PRESSURE BLOWERS 


VENTILATING FANS 
COMPLETE DUCT 
AND EXHAUST 
EQUIPMENT 


DUCT BOOSTER Ask for Catalog No. 71 



























RADIATOR TRAPS 
HAINES warcistor vaives | || F ILTER PANELS 
@ 99.3% —99.8% Efficient 
FLOAT & THERMOSTATIC TRAPS @ Easily Cleaned and Charged 
BOILER RETURN TRAPS @ Very Low Pressure Drop 
@ No Replacements Needed 
fool Kner © Long. Eoonomioal Service 


. Write for New 1940 Catalog 
systems of steam heating. Ther- 


: f AIR-MAZE CORP. + 5200 HARVARD AVE. « CLEVELAND 
mostatic member is the highly 


Air-Maze is in the A.S.H. & V.E. 1940 Guide Book 
efficient Bourdon tube. Scientific 
design and rugged construction 
assures perfect operation and 
long life. Write for catalog. 


WILLIAM S. HAINES & CO., 460 N. TWELFTH ST., PHILADELPHIA CLE, ; A NA 3 L E Al R FI LT ER PAN E L S| 
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